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PREFACE 


1»  .yp.  »teio„.  co„ui„«i  in  ,h.  ,„„,„  «,i.i„,  dl 
TZ7  "  l,""*  '^'"  ™™*^  °'  "-i-  "»"  •- 
end  of  the  book  .r.  ™a«ly  „,„.  The  .im  h«  b«,„  to 
^™.h  g^  ■":  °'  «"-^^  "™P'«.  ."-  .«  ..o^\b^ 
The  proble„„  .„  p|.„,i^  „„^^  .„j  j,^,^ 
(rem  actual  b,«r,„,tnin«ctio.  8«y>«l<!««d 

Compound  Proportion,  ..„,ui,i,^  !„.,  j.,,  t^„  J^ 

oi  tlie  UrapL  :.^  'e  been  addwl. 

T^„,pha««  the  imporune,  o(  mental  drill  a.  „,ri  exeroUo 
k"  been  placKl  at  the  end  of  each  chapter 

The  «,.wers  h.«  been  omitted.  Au.«r.  at  time.  .uffle.t 
«..  m«hod  o,  procedure  to  the  .tudent,  and  he  i.  oftel^ 


111 


IV 


Preface 


Thus,  while  all  the  characteristic  features  which  made  the 
former  editions  so  helpful  to  students  have  been  preserved,  it 
is  believed  that  the  numerous  changes  and  additions  will  add 
greatly  to  the  value  of  the  present  work. 

The  Authors  are  indebted  to  Prof.  R.  IJ.  Cochrane,  of  Manitoba 
University,  and  to  Mr.  Alex.  Mclntyrc,  Provincial  No/inal 
School,  Winnipeg,  for  helpful  advice  and  suggestive  criticism. 
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ARITHMETIC 


CHAPTER  I 

THE  SIMPLE  RULES 

I.     ADDITION 

I.  The  fundamental  principles  of  Addxcion  are  the 
following : 

(1)  OnJy  m-e  vumbers  can  be  added. 

(2)  The  sum  is  always  of  the  same  kind  of  nnit  as  the 

addends, 

(3)  The  stim  is  not  affected  h,/  changing  the  order  of 

the  addends /  thus,  7  +  8  +  9  =  8  +  9  +  7==9  +  7 
8  =  7  +  9  +  8,  etc. 

2.  It  often  facilitates  the  work  oF  adding  to  group 
two  or  more  addends  together  «o  as  to  make  len. 

Thus,  l  +  4  +  6  +  9  +  7  =  (l  +  9)  +  (4  +  6)  +  7  =  27. 
II.     SUBTRACTION 

3.  Tlie  fundamental  principles  of  Subtraction  are  the 
following :  — 

(1)  Only  lihe  numbers  can  he  subtracted. 

(2)  The  remainder  is  always  of  the  same  kind  of  unit 

as  the  subtrahend  and  minuend. 

(3)  The  minuend  is  the  sum  of  the  subtrahend  and  the 

remainder. 

(4)  If  equ  . I  numbers  be  added  to  both  minuend  and 

subtrahend,  the  difference  will  remain  unchangeil. 
9 
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10000 

345 
16fi4 
3109 
2345 

2547 


4.  The  computers'  method  of  Bubtraction  shortens 
the  work  of  subtraction  when  the  sum  of  a  numljer  of 
quantities  is  to  be  taken  from  anoth-^r  i  lantity. 

^Tius,  from  10000  take  the  sum  of  345.  1654.  3100 
and  2345. 

Arrange  the  subtr  abends  aa  in  the  niargin. 
Add  the  subtrahends  together  and  "make  up" 
the  sum  to  the  minuend. 

6,  14,  18,  23  and  7;  30,  carry  3. 

7,  12,  16  and  4;  20,  carry  2. 
6,  6,  12,  16  and  6;  20,  carry  2. 
4,  7,  8  and  2;  10. 

III.     MULTIPLICATION 

5.  The  fundamental  principles  of  Multiplication  are 
the  following :  — • 

(1)  The  multiplier  is  always  an  abstract  number. 

(2)  The  product  is  always  of  the  same  kind  of  unit  as 

the  multiplicand. 

(3)  The  product  of  two  or  more  abstract  numbers  is 

ttot  affected  by  chatiging  the  order  of  the  factors. 
Thus,  4x5x7  =  5 V 7x4  =  7x4x5  =  140. 

6.  In  finding  the  continued  product  of  several  factors, 
it  often  facilitates  the  work  to  collect  the  factors  into 
groups. 

Thus,  4x7x5x9  =  (4x5)x(7x9)  =  20x63. 
T.  The  computers'  method  of  subtraction  may  be  used 
advantageously  in  examples  like  the  following:  — 
Subtract  6  times  4896  from  31465. 

Thus,  six  e's,  36  and  9  =  45  31465 

Carry  4,  six  9*8,  58  and  8  =  66  4896 

"      6,  six  S's,  64  and  0=54  6 

"      6,  six  4's,  29  and  2-31  ~^9 
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IV.    DIVISION 
Di^siln*- "*''^'°*^  *"*  "'^  fuiidamental  principles  of 


(1) 
(2) 


When  the  Dividend  and  Divisor  are  similar  num. 

hers,  the  Quotient  is  an  abstract  number. 
Whm  the  Divisor  Is  an  ahstract  number,  the 

<,!tiotient  is  of  the  same  kind  of  unit  as  the 

dividend. 

(3)  Tlie  remainder  is  always  of  the.  same  kind  of  unit 

as  the  Dividend. 

(4)  The  Dividend  is  the  pro<luct  of  the  Divisor  and 

^  otient  increased  by  the  remainder. 

(5)  Multiplying  or  dividing  both  dividend  and  divisor 

by  the  same  number  does  not  change  the  quotient. 


'd  together  and 

1.  7569475 

5879847 
3689765 
7849765 

iiiim 

9759756 
6485869 
4968497 
6666666 
7777888 
5596877 
i'684769 


Exercise  I 

verify  the  results: 

2.  8647789 
6948599 
8796584 
9797977 
8989898 
8476897 
7648976 
5869487 
7777777 
8888889 
7485697 
4785896 


3. 


9674789 

3687896 

5769467 

8888888 

7766885 

4785689 

396879G 

6894785 

5696879 

7684967 

7895948 

4765839 
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4.  98765436 
55667788 
66666666 
56756788 
96789678 

38756967 
78948965 
49678975 
59483879 
47676764 
78964897 


6.  78978966 
66778899 
88888888 
45645677 
99999999 
78567865 
49785678 
58658984 

89498768 
47958965 
68497689 


6.  55667788 
9<  999999 
77777777 
56785678 
78907890 
49678947 
561;/8496 
76898497 
45687698 
76896479 

55566677 


876102597  895225064         867810705 

Find  the  missing  a  dend  in  examples  4,  5,  6. 

7.  From  70846  take  37298  by  the  method  of  equal 
additions. 

8.  Take  75432  from  102110  by  the  method  of  decom- 
position. 

9.  Explain  how  eight  times  4562  m«y  be  most  readily 
taken  from  50000,  and  give  the  result  of  the  subtraction. 

10.  Multiply  9643287  by  378427  in  three  lines  of 
partial  products. 

11.  Explain  how  you  know  whether  a  given  number 
is  exactly  divisible  by  2,  or  3,  or  4,  or  5,  without  actuaUy 
dividing. 

12.  Divide  78964  by  616,  employing  short  division 
only.    Explain  how  the  remainder  is  found. 

13.  By  what  number  must  9993  be  divided  so  that 
the  quc'ient  and  the  remainder  may  be  the  same  as  the 
quotient  and  the  remainder  in  the  division  of  705  by  13. 

14.  The  product  of  7.")6  and  908  is  686448.  Find 
the  product  of  7(52  and  908. 


The  SiMi'LE  xtuLEs 


18 


15.  How  many  tirni's  in  succession  must  1579  be 
added  to  157."),  to  make  the  final  sum  1200007 

16.  Find  a  nniiiher  such,  that  if  it  be  added  twenty- 
three  times  to  37G01,  the  sum  will  be  40200. 

17.  Take  a  set  of  numbers  each  of  which  is  greater 
than  the  one  preceding  it,  as,  47,  85,  756,  3691,  4587- 
subtract  each  number  from  the  one  foUowing,  and  add 
the  first  number  and  the  remainders  together;  the  sum 
is  the  last  number.    Whv  ? 

18.  What  is  the  least  number  that  added  to  57385  will 
make  the  sun  exactly  divisible  by  387  T 

19.  Explain  the  term  arithmetical  complement,  and 
find  the  complement  of  478;  of  7396;  and  of  99841. 

20.  How  does  multiplying  both  divisor  and  dividend 
by  the  same  number  affect  the  remainder?  Illustrate 
by  an  >)xample. 

21.  A  rectangular  lot  (50  ft.  front  by  121  ft.  deep  was 
sold  for  «4500.     What  was  the  price  per  foot  frontage 
and  what  was  the  price  per  acre  at  the  rate  of  the  sellinir- 
price  of  the  lot  f  * 

22.  A  laborer  was  engaged  at  61.80  and  his  board  for 
each  day  he  worked,  but  was  cliarged  45c.  for  board  for 
each  day  he  was  idle.  At  the  end  of  42  da.  he  received 
864. 3d.     How  many  days  did  he  work  f 

23.  A  farmer  sold  10000  bu.  of  grain  for  $8028  80 
wheat  at  85c.,  and  oats  at  45c.    How  many  bushels  of 
each  kind  did  he  sell? 

24.  Find  the  length  of  a  bridge  which  a  train  120  yd 
long  required  2  min.  15  sec.  to  cross,  running  at  a  speed 
of  20  mi.  per  hour. 
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25.  Show  that  if  any  number  expressed  by  a  diirit 
foUowed  by  cipher,  be  divided  by  9,  the  remainder  will 
be  the  same  as  the  digii;. 

2e.  Explain  how  it  is  known  whether  a  given  number 
18  exactly  divisible  by  8  without  actually  dividing. 

27.  How  many  times  can  101  be  subtracted  from  one 
million,  and  what  will  remain  f 

28.  One  spring  suppUes  119  bbl.  of  water  in  7  hr  • 
another,  390  bbl.  in  15  hr. ;  and  a  third  324  bbl.  in  18  hr 
In  how  many  hours  will  the  three  springs  together  flU  a 
cistern  holding  1647  bbl.  t  o       b  » 

29.  The  quotient  of  a  division  question  is  17  times 
the  divisor  and  the  divisor  is  59  times  the  remainder 
li'ind  the  dividend  when  the  remainder  is  305. 

80.  Explain  the  method  for  the  multipUcation  of  two 

l^^T  o;^-nr°''f '""^  ""^  '"'^"■^  *^'««'  »«d  multiply 
30071  by  20o90,  explaining  the  reason  for  each  step  of 
the  process. 

81.  By  what  number  must  the  product  of  the  sum 
and  difference  of  8376  and  5684  be  increased  so  that  the 
result  may  be  exactly  divisible  by  7859 1 

82.  A  drover  bought  527  sheep  at  $2  per  head:  twice 
as  many  calves  at  thrice  as  much  per  head,  19  cows  at 
•29  per  head,  and  thrice  as  many  horses  as  cows  at  four 
times  as  much  apiece.  How  much  did  the  whole  drove 
cost  him  t 

88.  One-half  the  sum  of  two  numbers  is  4331  and 
one-half  their  difference  is  3353.    Find  the  numbers. 

84.  If  18  men  can  reap  a  field  in  76  da.,  how  long 
wiU  It  take  19  men  to  reap  the  same  field  f 
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86.  A  man  bought  au  equal  number  of  sheep  and 

^rJ'^'i^     ^*"**  •^"♦'P  '^^^^  •3-50,  and  each  cow 
f^l.oO.    How  many  of  each  did  he  buy  f 

86.  It  was  found  that  after  789  had  been  subtracted 
375  times  from  a  certain  number,  the  remainder  was  362 
r  ind  the  number. 

87.  The  ages  of  three  brothers  are  19, 17  and  15  years, 
and  their  father  wills  them  his  property  worth  •36700 
according  to  their  ages.    What  does  each  get  f 

88.  There  is  a  number  which,  when  divided  by  4 
n^\^  /r*''"*  <ii°^i"«hed    by  35«  and  the  result 

multiplied  by  10,  and  the  product  decreased  by  the 

?f r"°iVt'''''''   *^*   arithmetical  complements  of 
7846  and  3479  gives  883.    Find  the  number 

89.  If  5  lb.  of  tea  are  worth  15  lb.  of  coffee,  and  4  lb 
of  coffee  are  worth  8  lb.  of  sugar,  how  many  pounds  of 
sugar  are  worth  75  lb.  of  tea  T 

40.  Find  the  number  from  which  if  13675  l>e  taken 
the  remainder  will  be  45209  less  27645. 

and  both  together  are  worth  $261.    Find  the  value  of 
tne  horse. 

42.  A  dealer  in  cattle  gave  S6400  for  a  certain  num- 
ber,  and  sold  a  part  of  them  for  «3600  at  $18  each  and 
by  80  doing  lost  $2  per  head.  For  how  much  a  head 
must  he  sell  the  remainder  to  gain  $800  on  the  whole? 

48.  Any  number  may  be  multiplied  by  5,  25  125 
etc.,  by  annexing  1,  2.  3,  etc.,  ciphers  respectively  to 
the  number,  and  then  dividing  it  by  2,  4,  8,  etc.  Explain 
the  reason  of  this  rule. 

quttienU    ""^"^    '"^^''    ''    ^^^^^  ^^^^  ^™'    ^^ 
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46.  A  person  beqneathed  liis  property  to  hii  8  sons. 
To  the  youngest  he  gave  «1789;  to  the  second  5  times 
as  much  as  to  the  youngest ;  and  to  the  eldest  3  times  as 
much  as  to  the  second;  find  the  value  of  the  property. 

46.  In  walking  a  certHn  distance  John  takes  17694 
steps ;  how  many  steps  will  James  take  in  walking  half 
the  distance,. John  taking  3  steps  for  every  4  of  James'? 

47.  A  menjhant  failed  and  his  goods  were  worth 
$7770.  Out  of  this  he  can  pay  his  creditors  37c.  on  the, 
dollar.  One  of  his  creditors  got  $1098  as  his  share. 
Find  the  merchant's  indebtedness,  and  what  he  owed 
the  one  creditor. 

48.  In  the  multiplication  of  numbers,  how  do  you 
prove  the  correctness  of  the  operation  by  casting  out 
the  nines?  Explain  and  give  reasone  for  the  rule,  aud 
show  the  errors  to  which  it  is  liable. 

49.  Multiply  together  172814412  and  987654321  in 
three  lines  of  partial  products. 

60.  Simplify  1-2  +  4-8  +  16-32  +  64-128  +  256- 
512  +  1024  -  2048  +  4096  -  8192  +  16384  -  32768  +  65536  - 
131072  +  262144  -  524288  +  1048576  -  2097152  +  4194304. 

5j.  Divide  7864643457  by  9999. 

62.  The  quotient  is  equal  to  6  times  the  divisor,  and 
the  divisor  to  6  times  the  remainder,  and  the  three 
together  amount  to  516 ;  find  the  dividend. 

63.  Divide  the  sum  of  the  products  of  (64  x  39)  and 
(36  X  39)  by  100,  and  tell  why  the  digits  of  the  answer 
should  be  the  same  as  those  of  the  multiplicand. 

64.  Prom  1000  subtract  482.  Multiply  689  by  the 
subtrahend,  and  also  by  the  remainder.  Add  the  two 
products.  IIow  could  the  product  be  found  without 
performing  the  work  iu  full  I 
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66.  How  often  may  7897  be  subtracted  from  978648 
and  what  is  the  last  remainder  t  ' 

i?3^7l    ^^^^  the  product  of  this  and  the  West 
w  396706.    What  are  the  other  two  numbers  f 

9997;  99V'  ''''''  '''  ''''  '^^«'  ••^«^«'  «7,  997, 

reml?'*.^'^'''*'  "  ^^^'  *^*  ^"«ti««*  789,  and  the 
remainder  the  largest  possible.    Find  the  dividend 

vJa'  '7,!'  *^  *^'''  "®**'^**  number  to  37401  that  can 
be  divided  by  784  without  a  remainder  f 

^ivn^T'^^r  *^®  °^«^««*  number  to  25000  that  can  be 
divided  by  575  without  a  remainder  r 

61.  Find  the  least  number  which  added  to  6534^214 
will  make  it  exactly  divisible  by  999. 

dl^S  '         ^'  «^'^'''*   P«^^^l«-     Find  the 

63.  If  a  person  spends  in  4  mo.  as  much  as  he  earns 

i:  etrs4rve;^t::^  '^  --^"-  -^p-^^^  *™- 

the®*^!!''  '^T  f'^  ""^''  ^'*«f^  «**  *he  same  time  for 

averaZio':?'  't"'  ''f  •"^'    '^^^  ^-*-  --« 
averages  10  mi.  an  hour,  and  arrives  ;it  the  port  a  dav 

and  a  half  before  the  other.    What  will  the  laTtfr^est^ 
average  an  hourJ  vewei 

66.  The  quotient  in  a  division  question  equals  seven 

Snd    '  '^°"'"  '"«"''''  *»  885.   Find  tl,e 

2 
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66.  Multiply  57875  by  729819  with  three  lines  of 
multiplication,  and  divide  123456  by  63,  using  short 
division. 

67.  M  starts  from  C  and  travels  towards  D  at  a  rate 
of  6  mi.  per  hour.  Two  hours  afterward  ^' starts  from 
C,  and,  going  10  mi.  an  hour,  reaches  D  4  hr.  before  M. 
Find  the  distance  from  C  to  D. 

68.  Two  trains  start  at  the  same  time  from  London 
and  Edinburgh,  and  proceed  toward  each  other  at  the 
rates  of  30  and  50  mi.  per  hour,  respectively.  When 
they  meet,  it  is  found  that  one  train  has  run  100  mi. 
farther  than  the  other.  Find  the  distance  between 
London  and  Edinburgh. 

69.  If  a  ship  containing  150  hhd.  of  wine  pays  for 
toll  at  the  Suez  Canal  the  value  of  2  hhd.,  wanting  $30; 
and  another,  containing  248  hhd.,  pays  at  the  same  rate,' 
the  value  of  2  hhd.  and  $90  besides,  what  is  the  value  of 
the  wine  per  hogshe&d  ? 

70.  If  1  lb.  of  tea  is  worth  50  oranges,  and  70  oranges 
are  worth  84  lemons,  what  is  the  value  of  a  pound  of  tea 
when  a  lemon  is  worth  a  penny? 

71.  A  man  hired  a  laborer  to  do  a  certain  amount  of 
work,  en  the  agreement  that  for  every  day  he  worked 
he  should  have  $1.50,  but  that  for  every  day  he  absented 
himself  he  should  lose  60c.  He  worked  twice  as  many 
days  as  he  absented  himself,  and  received  on  the  whole 
$72.     Find  how  long  he  was  doing  the  work. 

72.  Multiply  32856  and  121711,  using  three  lines  of 
multiplication  only. 

73.  In  a  hundred  yards  race  A  can  give  B  four  and 
C  five  yards'  start.  If  B  were  to  race  C,  giving  him  one 
yard  in  a  hundred,  which  would  win  T 
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L  L  2Kua«     w.'*  *°^  ^'^  ^«  279152.  of  the  2nd  and 
drd  18  215496.     What  are  the  numbers  f 

75.  A  speculator  gained  $1050  one  year,  the  nert  vear 

yL  'IredT'  r^^  "  '^  '^  .aiLd,'and  th?,^^ 

JsZT  W?^  T?  *^^"  ^  ^'  ^"^  ^<>«*'  »«d  then  had 
150000.    With  what  capital  did  he  begin! 

loaned  5  $7500  and  then  borrowed  of  him  $15450  and 
■A.    ilow  much  did  A  lose  t 
77.  The  first  of  four  numbers  is  91  o;;  fi,«  „        j  . 

mm  of  the  flRt  and  second,  and  the  fourth  is  eqnal  to 

an^'satd'^haV^^"  "  ™''"*^''"'  ««"P'e  off  hi,  date, 
ana  said  that  the  answer  was  736858  and  the  snm 

79.  In  a  Long  Division  sum  the  dividend  is  52956*; 
are  246,  222,  542.    Find  the  divisor  and  quotient 

.^p™^f.^iiirf:s;rst'rr^." 
rrstiThSh' '"""" '-"°-' »"»"  '-^  -^ 
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Arithmetic 


Oral  Exercise 

1.  A  market  woman  sold  18  pr.  of  chickens  at  56o. 
a  pair.    How  much  did  she  receive  for  them  T 

2.  A  load  of  coal  consisting  of  21  sacks,  each  contain- 
ing 95  lb.,  was  sold  to  B.    How  much  coal  did  B  receive  t 

8.  There  are  1760  yd.  in  1  mi.  Find  the  number  of 
yards  in  9  mi. 

4.  There  are  1440  min.  in  a  day.  Find  the  number  of 
minutes  in  a  week. 

6.  By  how  little  must  976  be  increased  to  make  it 
exactly  divisible  by  12  f 

6.  How  far  will  a  bicyclist  travel  in  16  da.,  if  he  rides 
9  hr.  earh  day,  and  goes  on  an  average  12  mi.  per  hour? 

7.  Two  vessels  start  from  the  same  place  at  the  same 
time  and  travel,  the  one  down  a  river  at  the  rate  of 
15  mi.  an  hour,  the  other  up  the  river  at  the  rate  of 
11  mi.  an  hour.    How  far  will  they  be  apart  in  9  hr.  ? 

8.  If  a  ton  of  coal  costs  $6,  ho^  many  tons  can  be 
bought  for  S5670t 

9.  How  much  water  must  be  mixed  with  400  gal.  of 
wine  at  $2.50  a  gallon,  to*  make  the  mixture  worth  $2  a 
gallon? 

10.  The  sum  of  $24785  was  paid  for  a  number  of 
sheep  at  $5  etich.    How  many  sheep  were  bought  ? 

11.  The  divisor  is  17;  the  quotient,  21;  and  the 
remainder,  8.    Find  the  dividend. 

12.  If  24  yd.  of  cloth  cost  $120,  find  the  cost  of  18  yd. 
at  the  same  rate. 

13.  If  48  yd.  of  cloth  cost  $32,  find  tho  cost  of  36  yd. 
at  the  same  rate. 
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14.  A  merchant  received  135  doz.  of  eggs  for  54  yd. 
of  cloth  at  45c.  a  yard.  What  price  was  charged  for  the 
eggst 

15.  A  boy  made  a  journey  of  12  hr.  by  train  at  the 
average  rate  of  32  mi.  per  hour.  He  returned  on  a 
bicycle  at  8  mi.  per  hour.  How  long  was  he  in  return- 
ing? 

16.  Each  page  of  a  book  contains  33  lines,  and  each 
line  has,  on  the  average,  10  words.  There  are  41250 
words  in  the  book.    How  many  pages  are  there  ? 

17.  A  miller  packed  7560  lb.  of  flour  into  paper  bags 
each  containing  56  lb.    How  many  bags  did  he  fill  ?  . 

18.  Simplify  24 +  32x5-144-^9- 7 +  9. 

19.  Simplify  (8  +  7-.5)(8-7  +  5)  +  3  x  12-5x19. 

20.  At  au  election  there  were  3974  votes  cast.  The 
successful  candidate  won  by  254  votes.  How  many 
votes  did  each  receive  ? 

21.  .4  starts  on  a  journey  8  hr.  before  B  and  travels 
at  the  average  rate  of  24  mi.  per  hour.  B  follows  him 
at  the  average  rate  of  30  mi.  per  hour.  How  far  from 
the  starting  point  wiil  B  overtake  A  ? 

22.  A  cattle  dealer  bought  a  number  of  cattle  at 
S18.75  a  head  and  lacked  $20  of  the  amount  required  to 
pay  for  them.  Had  he  bougut  them  at  $18.25  a  head, 
he  would  have  paid  for  them  and  had  812  left.  How 
many  cattle  did  he  buy  ? 
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Exercise  II 

1.  Show  that  the  sum,  difference,  or  product  of  two 
even  numbers  is  an  even  number. 

2.  Sho^  •  that  the  sum  or  difference  of  two  odd  num- 
bers is  an  even  number. 

3.  Show  that  the  product  of  an  odd  and  an  even  num- 
ber is  an  even  number. 

4.  Resolve  360  into  prime  factors,  and  from  these  dis- 
cover all  the  possible  divisors  of  this  number. 

5.  The  prime  factors  of  97097  are  7,  11,  13  and 
another  number.  Find  the  fourth  lactor  without  re- 
solving the  given  number  into  its  factors. 

6.  (a)  In  determining  whether  a  given  number  is  a 
prime  or  not,  how  far  is  it  necessary  to  test  for  its 
divisibility  by  prime  numbers? 

(6)  Illustrate  your  method  of  finding  the  prime  factors 
of  a  number  by  using  the  number  3407. 

7.  Find  the  least  integer  by  which  36288  can  be  multi- 
plied to  give  a  product  which  is  the  square  of  a  number. 

8.  Find  the  least  integer  by  which  4680  can  be  divided 
to  give  a  quotient  which  is  the  square  of  a  number. 

9.  The  product  of  four  consecutive  integei*s  is  255024. 
Find  these  numbers. 
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10.  Show  that  5426  divided  by  9  gives  the  same 
remainder  as  5  +  4  +  2  +  6  when  divided  by  9. 

11.  Show  that  the  following  numbers  are  prime  to 
each  other:  2809  and  i655. 

12.  Define  factor,  measure,  multiple,  and  explain 
when  a  number  is  prime  and  when  composite.  In  what 
digits  must  prime  numbers  end  ? 

13.  The  product  of  two  numbers  is  1270374,  and  half 
of  one  of  them  is  3129.     What  is  the  other! 

14.  A  number  is  composed  of  the  following  factors: 
2*,  32,  58,  and  17.     Find  the  number. 

16.  The  product  of  five  consecutive  numbers  is 
254251200.     Find  the  numbers. 

IC.  Prove  that  the  product  of  any  four  consecutive 
numbers  is  exactly  divisible  by  1  x  2  c  3  x  4. 

17.  The  product  of  five  consecutive  odd  numbers  is 
28035315.     Find  them. 

18.  Which  of  the  following  numbers  are  prime  and 
which  composite:  3391,  2699,  14787  and  1477? 

19.  Separate  10290  into  three  factors  that  shall  be  to 
each  other  a-   .*.  3,  and  5. 

20.  Exp  liow  you  would  find  all  the  divisors 
which  a  nui,..)er  has.     Find  those  of  81(K). 

21.  (17x260x4x361) +  (13x19x17x20)  =  ? 

22.  Simplify  (15  x  35  x  36  x  51)  +  (12  x  17  x  25). 

23.  Find  the  quotient  of  ^"^M^^^^- 

9  X  lb  X  18  X  42 

24.  Divide  the  continued  product  of  34,  85,  102  and 
240  by  the  continued  product  of  17,  51,  68  and  80. 
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25.  How  many  sacks  of  wheat,  each  containing  3  bu., 
at  84c.  a  bushel,  must  be  exchanged  for  105  sacks  of 
potatoes,  each  containing  2  bu.,  at  66c.  a  bushel? 

26.  At  what  price  per  ya  1  will  5  bales  of  cloth,  con- 
taming  12  pieces  of  42  yd.  each,  pay  for  50  roUs  of 
carpeting,  of  75  yd.  each,  at  $2.10  per  yardt 

27.  A  fanner  sold  a  giocer  9  loads  of  apples,  each 
load  containing  27  bags,  and  each  bag  2  bu.,  at  35e. 
a  bushel,  and  received  in  payment  24  boxes  of  sugar 
each  containing  135  lb.    What  was  the  sugar  worth 
a  pound? 

28.  Find  the  quotient  obtained  by  dividing  the  pro- 
duct of  seven  whole  numbers  next  in  order  after  20  by 
the  product  of  the  first  seven  whole  numbers. 

29.  A  farmer  having  50  cows  which  daily  give 
8  qt.  each,  sells  the  milk  at  3c.  per  quart.  How  many 
pieces  of  cloth  containing  40  yd.  ea.  a,  at  12c.  per 
yard,  ought  he  to  receive  for  the  milk  of  6  da.  ? 

80.  A  huckster  took  to  market  5  tubs  of  butter,  each 
weighing  56  lb.,  which  he  sold  at  30c.  per  pound.  How 
many  barrels  of  molasses,  each  containing  35  gal.,  at  20c. 
a  gallon,  was  the  butter  worth  1 

31.  A  passenger  on  a  train  found  that  he  passed  48 
telegraph  poles  in  6  min.  How  many  miles  per  hour 
was  the  train  running,  the  poles  being  110  yd.  apart? 

32.  How  many  firkins  of  butter,  each  containing  56 
lb.,  at  23e.  per  pound,  must  be  given  for  14  bbl.  of  sugar 
each  containing  276  lb.,  at  8c.  per  pound  ? 

33.  (a)  Show  that  the  greatest  common  measure  of 
two  numbers  is  a  factor  of  their  difference. 

(b)  Use  this  principle  to  find  the  G.  C.  M.  of  3029  and 
3961. 
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84.  (a)  Show  that  every  common  factor  of  two  num- 
bers is  a  factor  of  the  diflfereuce  of  any  multiples  of  these 
numbers. 

(b)  Use  this  principle  to  find  the  G.  C.  M.  of  1225  and 
2247. 

36.  Show  that  the  G.  C.  M.  of  two  numbers  will  re- 
main the  same,  if  one  of  them  be  multiplied  or  be  divided 
by  a  number  prime  to  the  other. 

36.  Find  the  greatest  number  that  will  divide  8095, 
11573,  16697,  leaving  the  remainders  20,  23  and  22 
respectively. 

37.  Two  masses  of  bronze  weighing  1379  oz.  and 
2401  oz.  respectively  are  each  to  l)e  made  into  medals  of 
the  same  weight,  and  this  the  greatest  possible.  Find 
the  weight  of  each  medal. 

38.  When  437  apples  and  1691  oranges  are  dis- 
tributed among  the  largest  number  of  men.  so  that 
every  man  gets  as  many  apples  and  as  many  oranges 
as  any  other  man,  how  many  of  each  kind  of  fruit  does 
each  man  receive  ( 

39.  In  working  an  example  for  finding  the  G.  C.  M. 
of  two  numbers,  the  quotients  are  2,  2,  2  and  6  The 
last  divisor  is  58.  Build  up  the  example  and  find  the 
numbers. 

40.  How  many  rails  will  enclose  a  field  23023  ft 
long  by  17765  ft.  wide,  the  fence  being  straight,  and  6 
rails  high,  the  rails  of  equal  length,  and  the  longest  that 
can  be  used  t 

41.  A  farmer  has  600  bu.  of  wheat.    What  are  the    ' 
three  smallest  sized  bags  and  the  three  largest  bins, 
holding  an   exact  number  of  bushels,  that  will  each 
measure  the  same  without  a  remainder? 
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42.  Pihd  the  greatest  weight,  in  grains,  that  will 
measure  both  pounds  Avoirdupois  and  pounds  Troy, 
there  being  5760  gr.  in  one  pound  Troy,  and  144  lb. 
Avoirdupois  contain  as  many  grains  as  175  lb.  Troy. 

48.  What  numbers  between  400  and  500  will  divide 
211850  without  a  remainder  t 

44.  Find  the  greatest  number  of  which  38106  and 
29638  are  multiples. 

45.  Find  the  least  number  of  which  24,  35,  36  and 
42  are  divisors. 

46.  What  number  is  that  which  when  divided  by 
24  leaves  23  remainder,  when  divided  by  36  leaves 
35  remainder,  and  when  divided  by  32  leaves*  31 
remainder  ? 

47.  What  number  is  that  which  has  7  remainder  when 
divided  either  by  11,  111,  or  1111  ? 

48.  The  L.  C.  M.  of  36  and  another  number  is  1260. 
Their  H.  C.  F.  is  12.    Find  the  other  number. 

49.  Find  the  least  nuraber  which,  divided  by  13,  15 
and  17,  gives  remainder  12  in  each  case. 

50.  If  A,  B  and  C  walk  103950  in.  together,  how 
often  will  they  step  at  the  same  moment,  A  taking  33 
in.  at  a  step,  B  27,  and  C  30 1 

51.  Two  cog  wheels  containing  210  and  330  cogs 
respectively  are  working  together.  After  how  many 
revolutions  of  the  larger  wheel  will  two  cogs  which  once 
touch,  touch  again  ? 

52.  Three  numbers  between  30  and  140  have  12  for 
their  H.  C.  F.,  and  2772  for  their  L.  C.  M.  Find  the 
numbers. 
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T  n*' J""?""  ^"""^  ^"^  ^"^  ^^>  **»«  H.  C.  F.  and  (2)  the 
U  t.  M.  of  a  series  of  numbers  by  resolving  them  into 
their  prime  factors. 

64.  What  is  the  smallest  sum  of  money  with  which  I 
can  buy  sheep  at  $5  each,  cows  at  $22  each,  or  horses  at 
•75  each  T 

nofn '  T^'"*®  *'°'^®^  *''®  '^»"»n»  ro«"^l  a  race-course  of 
J  oi«  ^'^^  ^"""^^  ^""«  '^'^O  y*^-  a  minute,  the 
second  352  yd,  and  the  third  264  yd.  Find  tlie  time 
between  their  once  coming  aU  together,  and  their  coming 
together  again.  ° 

66.  Find  the  least  number  which  divided  by  675, 1050 
and  4368,  will  leave  the  same  remainder,  32. 

67.  The  L.  C.  M.  of  2,  3,  4,  5,  6,  8,'  9,  and  another 
number  prime  to  them  is  10440.    What  is  this  number  T 

58.  Three  men.  A,  B  and  C,  start  together  from  the 
same  place  to  walk  round  an  island  60  mi.  in  circum- 
ference. They  walk  in  the  same  direction,  A  at  the  rate 
of  5  mi.  per  hour,  B  at  4,  and  C  at  3.  In  what  time  ;vill 
all  be  together  for  the  first  time  after  starting,  and  how 
many  miles  will  each  have  gone  f 

69.  The  fore-wheel  of  a  carriage  was  11  ft.  in  circum- 
ference, and  the  hind  one  13  ft.  There  being  5280  ft  in 
a  mile,  how  many  miles  had  a  carriage  gone  when  the 
same  spots  which  were  on  the  ground  at  the  time  of 
starting,  had  been  on  the  ground  360  times  at  the  same 
instant  1 

60.  A  can  dig  36  post  holes  in  a  day;  B  can  dig  3'> 
and  C  30  in  the  same  time.  What  is  the  smallest 
number  which  will  furnish  exact  days'  labor  either  for 
each  working  alone  or  for  all  working  together? 
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01.  Find  the  greatest  number  which  will  divide  10974 
and  15336,  leaving  as  remainders  respectively  54  and  36. 

62.  The  digits  in  the  units'  and  millions'  places  of  a 
number  are  2  and  7  respectively.  What  will  be  the 
digits  in  the  same  places  when  999999  is  taken  from  the 
number? 

68.  An  avenue  3  mi.  long  is  planted  with  5  rows  rf 
trees.  The  trees  are  placed  in  the  diiferent  rows  at  the 
distances  of  6,  8,  9,  10,  and  12  ft.,  respectively.  If  the 
rows  start  from  the  same  straight  line,  (1)  how  often 
will  5  trees  be  in  a  Hue,  there  being  5280  ft.  in  a  milef 
and  (2)  how  many  trees  will  there  be  in  the  avenue? 

64.  Prom  a  heap  of  cannon  balls  weighing  13092  lb., 
a  number  weighing  9852  lb.  was  taken.  Find  the  greatest 
possible  weight  of  each  ball,  supposing  they  were  of 
equal  weight. 

65.  On  counting  out  the  marbles  in  a  bag,  5  at  a  time, 
or  6  at  a  time,  or  7  at  a  time,  there  are  always  4  over. 
But  on  counting  them  11  at  a  time,  there  are  none  over. 
What  is  the  least  number  of  marbles  in  the  bag! 

66.  Eight  bells  begin  tolling  together  at  the  same 
instant,  and  they  toll  at  intervals  of  1,  2,  3,  4,  5,  6,  7,  .■i 
seconds,  respectively.  After  what  time  will  they  be 
again  tolling  at  the  same  instant  ? 

67.  A  and  B  run  a  mile  race.  At  first  A  runs  11  yd. 
to  jB's  10,  but  after  A  has  run  a  half  a  mile  he  tires  and 
runs  9  yd.  in  the  time  in  which  he  at  first  rau  11,  B 
running  at  his  original  rate.  Which  wins,  and  by  how 
much  ? 

68.  Two  cogged  wheels  are  together,  there  being  32 
cogs  in  one  and  40  in  the  other.     The  smaller  wheel 
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makes  64  revolutions  per  second.     How  often  are  the 
same  two  cogs  together  in  one  working  day  of  10  hr.  f 

69.  Three  men,  whose  steps  are  2  ft.  6  in.,  2  ft.  9  in., 
and  3  ft.,  walk  a  mile  together.  How  often  are  they  iq 
step  together! 

70.  Find 'the  largest  and  the  smallest  number  that 
will  divide  9027  and  GH63,  leaving  rh  remainders  27  and 
23,  respectively.  Find  the  other  divisors  that  would 
satisfy  the  question. 

71.  Find  the  smallest  number  of  bushels  of  wheat 
that  would  equal  in  weight  an  exact  number  of  bushels 
of  Indian  corn,  or  of  barley. 

72.  The  front  wheel  of  a  carriage  is  10'  6"  in  circum- 
ference, and  the  hind  one  12'  6'.  Find  the  distance  the 
carriage  has  gone,  when  two  spots  on  the  wheel  which 
were  touching  the  ground  at  starting,  have  touched  the 
ground  at  the  same  instant  704  timea. 

78.  If  three  bodies  move  uniformly  round  a  centre  in 
87,  224,  and  3fi5  da.,  respectively,  and  if  they  are  now  in 
the  same  straight  line,  on  a  radius  of  the  circle  the  most 
distant  one  is  describing,  when  will  they  all  be  on  a 
radius  of  this  circle  again  T 

74.  A  can  walk  3  mi.  in  48  min.,  B  3  mi.  in  72  min., 
C  3  mi.  in  84  min.,  and  1)  3  mi.  in  96  min  Hov  far 
may  each  one  go  so  that  on  their  returning  they  may 
arrive  together  at  the  place  of  starting  ? 

75.  How  many  oranges  must  a  boy  buy  and  sell  to 
make  a  profit  of  $1.35  if  he  buys  at  the  rate  of  5  for  3c., 
and  sells  at  the  rate  of  4  for  3c.  ? 

76.  The  H.  C.  F.  of  two  numbers  is  1 2r>9,  their  L.  C.  M. 
is  72644830039.  One  of  the  numbers  is  36268013.  Find 
the  other. 
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77.  What  ia  the  leMt  •um  of  money  for  which  I  could 
purchase  a  numlw  of  hogt  at  120*,  a  number  of  cows  at 
M2|,  or  a  number  of  horses  at  172,  and  what  number  of 
each  could  I  purt^hase  for  that  sum  T 


Oral  Exercise 

1.  A  number  is  compo.sed  of  the  following  factors: 
5,  7,  8,  12  and  3.    Find  it. 

2.  Find  the  prime  factors  of  3025. 

8.  Find  the  quotient  of  (18  x  9  x  16)  ^  (2  x  3  x  3). 

4.  Divide  85  x  6  x  9  by  17  x  3. 

5.  A  farmer  can  count  his  eggs  by  2'8,  or  3'8,  or  5's, 
or  7's  and  have  none  over  at  each  count.  Find  the  least 
number  he  can  have. 

6.  A  real  estate  agent  has  two  lots  of  laud,  one  315  ft. 
frontage  and  the  other  385  ft.  He  wishes  to  divide  them 
into  lots  of  the  same  width.  WH?t  is  the  f»reatest  pos- 
sible width  for  each  lot  T 

7.  A  farmer  has  two  heaps  of  apples,  one  containing 
462  and  the  other  605.  He  wishes  to  arrange  them  into 
smaller  heaps,  each  containing  the  same  number  and 
this  the  largest  number  possible.  How  many  heaps  will 
he  have  t 

8.  What  is  the  smallest  sura  of  money  with  which  a 
dealer  can  buy  sheep  at  $5  each,  calves  at  $8,  cows  at 
$32,  or  horses  at  S9G  T 

9.  Divide  the  continued  product  of  18,  24  and  32  by 
the  continued  product  of  3,  4,  6  and  8. 

10.  Hov  many  bushels  of  oats  at  40e.  a  bushel  must 
be  exchan^bv  for  125  lb.  of  butter  at  18e.  a  pound  T 
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11.  What  iM  the  least  number  wliich  leaves  a  re- 
mainder 3  when  divided  by  6,  8,  9,  or  12? 

12.  One  tide  of  a  street  is  planted  with  trees  24  ft. 
apart.  On  the  other  side  are  lamps  32  ft.  apart.  If  the 
flrst  tree  is  opposite  the  first  lamp,  how  far  off  is  the  next 
tree  that  has  a  lamp  opj)osite  it  ? 

f'  18.  The  sides  of  a  rectangular  piece  of  (p*ound  are 
165  ft.  and  110  ft.  long,  respectively.  It  is  enclosed  by 
a  straig'  fence  6  boards  high  of  the  same  length  and 
the  long  I  possible.  How  many  boards  are  in  the  fence  t 
14.  What  is  the  smallest  fai-m  that  can  be  divided 
into  fields  of  24  ac.,  32  ac,  48  ac,  or  60  ac.  each  ? 

1 6.  How  many  bags  of  potatoes  worth  90c.  a  bag  will 
pay  for  15  weeks'  board  at  $3 1 

1 6.  A  farmer  wishes  to  put  7(X)  bu.  of  wheat  and  875 
bu.  of  oats  into  bins  of  the  same  size.  Find  the  capacity 
of  the  largest  bin  that  may  be  used  without  mixing  the 
grain. 

17.  Three  bells  toll  at  intervals  of  9  sec,  12  seo.  and 
15  sec.  respectively,  and  begin  to  toll  at  the  same  instant. 
When  will  they  next  toll  together? 

18.  In  a  day  A  can  build  2  rd.  of  fencing ;  ^  3  rd. ; 
and  C  4  rd.  Find  the  shortest  fence  that  will  furnish  an 
exact  number  of  days*  w^ork  for  each. 

19.  The  L.  C.  M.  of  24  and  another  number  is  168  and 
their  G.  C.  M.  is  6.    Find  the  second  number. 

20.  Find  all  the  measures  that  can  be  used  to  measure 
the  capacity  of  each  of  t>* .  boxes  containing  24  qt.  and 
36  qt. 


CHAPTER  III 


FRACTIONS 

A.     VU'.OAR  FRACTIONS 

9,  The  fundamental  i)rincii)l(>,  upon  wliich  r(>(luetion 
of  fractions  to  (Hjuivalent  ones  with  a  coniniou  denomina- 
tor rests,  may  be  stated  as  follows  :  — 

The  value  of  a  fraction  is  not  altered  by  multiplying 
both  terms  by  the  same  number  or  by  dividing  both  terms 
by  the  same  number. 

10.  To  n)ake  this  important  theorem  clear,  we  shall 
give  a  prf  Had  proof  that  |  =  Jg-,  by  taking  a  straight  line 
as  the  unii,  of  length. 


A  E  D  F  B  (J 

Let  the  line  A(J  be  divided  into  5  equal  parts. 
Then,  if  R  be  the  iK)int  of  division  nearest  to  C, 

^/iisiofJC  (1) 

Next,  let  each  of  the  parts  Imj  subdivided  into  4  e<iual  parts 
Theii  AC  contains  20  of  these  subdivi.^ions, 
and        AB  contains  16  of  tliese  sulxli  visions  ; 

:.  Ali\^\%oiAC  (2) 

Comparing  (1)  and  (2)  we  conclude  that  %^\l  and  conversely 
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Exercise  III 


4 
A  • 


If 


(a)  Explain  how  a  whole  or  a  mixed  number  is 
convert  ■<1  into  an  improper  fraction. 

(h)  Convert  each  of  the  ftillowing  fractions  into  an 
ini  roper  fraction  :   (1)  QQj'^,  (2)  506^^,  (8)  609^^^. 

2.  (rt)  Explain  how  an  improper  fraction  is  converted 
into  a  whole  or  a  mixed  nunilx-r. 

(6)  Convert  each  of  the  following  fractions  into  a  whole 
or  a  mixed  number :  (1)  ^^,  (2)  J-t'"",  {'^)  HU-- 

3.  (a)  On  what  princii)le  does  the  conversion  of  a  frac- 
tion to  an  equivalent  one  with  a  different  denominator 
depend  ? 

(b)  (1)  Convert  J  into  eighty-firsts,  and  (2)  ^^^f  to 
twenty-thirds. 

4.  (a)  When  is  a  fraction  in  its  lowest  terms  ? 

(6)  How  is  a  fraction  reduced  to  an  equivalent  one  in 
its  lowest  terms  ? 

(c)  Reduce  each  of  tlie  following  fractions  to  its  lowest 

^^^  '■         (1)  mh  (2)  tVa,  (3)  un- 

5.  (a)  How  are  fractions  reduced  to  equivalent  ones 
with  the  least  common  denominator? 

(6)  Reduce  the  following  fractions  to  equivalent  ones 
with  the  least  common  denominator  :  — 

(1)  I,  H,  ih  VW-       (2)  ?,  H,  H,  H,  ih 

6.  (a)  State  the  steps  to  be  taken  to  compare  the  values 
of  fractions. 

{b)  Compare  the  values  of  the  following  fractions :  — 
(1)  A,  H,  H'       (2)  bV,  a,  H- 


^& 


i 

r 
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7.  («)  State  the  steps  to  hv  taken  in  adding  fractions. 
(6)  Find  the  sum  of  the  fidlowing  fractions  :  — 

(1)  h  ^i,  IS,  and  A.     (2)  2],  3^,  5/^,  3^^,,  and  11,^. 
(3)  4f,  5\l  7,\,  8-/„  and  |i 

8.  (a)  How  is  the  diflFerence  between  two  fractions  found  ? 
(6)  Find  the  difference  between  the  following  fractions : — 

(1)  3^  and  ^V».  (2)  m  and  |^5. 

(3)  11/j  and  i|.         (4)  lOH  and  47|^ 

9.  (a)  Show  that  every  fraction  indicates  the  division 
of  its  numerator  by  its  den«)minator. 

(ft)  Exi^lain  ht)w  one  fraction  is  multiplied  by  another, 
(c)  Simplify  the  following  :  — 

(1)  ^  X  5  X  ,^.  (2)  ^  X  ^  X  ijg. 

C3)   iU  X  *1?  X  V^,4jS^.  (4)   12^  X  172. 

1 1.  To  show  that  s  -^  H  t  x  f  • 

The  quotient  resulting  from  tlie  divi»ion  of  f  hy  ^  is  snob  a 
numlwr  timt,  when  it  is  multiplied  by  the  divisor  ^,  the  product 
must  be  equal  to  the  dividend  |,  that  is 

I  of  the  Quotient  =  I, 
/.  f  of  I  of  the  Quotient  =  f  of  §, 
.'.  is  of  the  Quotient=2  '>f  h 


.:  the  Quotient^!  "f 


2 
-  •''   rif    2 


that  is,  3^5  =  ^ 

Hence  we  obtain  the  following  rule  for  what  is  called 
Division  of  Fractions :  — 

Invert  the  divisor,  and  proceed  as  in  Multiplication. 

Thus,  H-^J  =  ]|xM  =  i|. 


10.  Simplify  the  following  :  — 

(1)  ^   ^lU-         (2)  ^^=^. 
n^20TV-2i  (4)31i-17}. 
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11.  (a)  Explain  1r)\v  a  complex  fraction  is  reduced  Ui 
its  simplest  form. 

(b)  Simplify  the  following  fractions  :  — 


(1)M. 
4§ 


(2) 


20} 
11' 


3» 


1 2.  (a)  Give  a  rule  Tor  finding  the  H.  C.  F.  of  several 
fractions. 

(b)  Find  the  H.  V.  F.  of  the  following  :  — 

(1)  h  ^l,  H,  and  5f        (2)  .|,  5,  ||,  4 J,  and  Sj. 

13.  {(i)  Give  a  general  rule  for  finding  the  L.  C.  M.  of 
several  fractit)ns. 

(b)  Find  the  L.  C.  M.  of  (1)  I'l  an.j  7|.      (2)  4J,  05, 

and  -V^.     (8)  1  of  2if  of  -^  and  i'  of  A  of  2.\. 

'^^  1 J 

14.  (a)  When  l)rackets  are  not  Tiscd,  what  is  the  ac- 
cepted usiige  regarding  the  signs  '-of,"  X,  -V-,  -,  and  + 
in  arithmetic  ? 

(6)  Simplify  the  following  :  — 

(1)  ^  +  f  of  V^-^. 

(2)  I  of  a+f^|. 

^of  6Hof  24|A-4Mx8i;?^3gI 
8i|x6H-4Ji-7Mx5H-14i^   ^4^^- 


(5) 


19 


'    X; 


2— x8Vi¥i-(iA-H). 


3-lf 


(6) 


2  + 


-3-Mm-(H-M). 


4  +  ^ 
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Exercige  IT 

1.  Bought  18 J  yd.  of  silk  at  $2|  a  yard,  and  27 J  lb.  of 
cheese  at  $S^q  per  pound.    How  much  money  did  I  spend ? 

2.  How  many  times  does  the  sum  of  12^  and  8|  con- 
tain their  difference  ? 

3.  B,  who  owns  yV  oi  a  ship,  sells  |  of  his  share  for 
$3,600.     What  is  the  ship       .-^^  ' 

4.  There  are  two  numbers  wnose  sum  is  4^  and  whose 
difference  is  2f     Find  the  numbers. 

5.  What  is  meant  by  expressing  one  number  as  the 
fraction  of  another  ?  Explain  how  to  express  3  J  as  the 
fraction  of  9}. 

6.  How  may  the  relative  magnitude  of  two  or  more 
fractions  be  compared  ?  Arrange  the  fractions  ^^,  ^%,  |f, 
^f  in  the  order  of  descending  magnitude. 

7.  Add  together  ^f ,  W,  and  ^-^g,  and  find  what  is  the 
lea.st fraction  with  denominator  1000,  which  must  be  added 
in  order  that  the  sum  may  be  greater  than  unity. 

2  +  5 

8.  Show  that  the  value  of  ^5 — '■=  lies  between  *  and  4. 

6  +  7  3  T 

9.  A  ship  and  her  cargo  are  valued  at  $<)0000,  and  | 
of  the  value  of  the  ship  is  e<iual  to  ^  of  the  value  of  the 
cargo.     Find  the  value  of  each. 

10.  Define  Numerator  and  Denominator,  and  explain 
why  they  are  appropriately  applied  to  the  terms  of  a 
fraction. 

11.  if  4  of  f  of  21  bbl.  of  flour  is  worth  $7^,  what  is 
the  value  of  2^*^  bbl.  ? 

12.  If  any  number  of  fractions  be  equal,  then  any  of 
them  is  equal  to  the  fraction  whose  numerator  is  equal  to 
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the  sum  of  all  the  numerators,  and  whose  denominator  is 
equal  tfj  the  sum  of  all  the  denominator^.  Exemplify  this 
in  the  case  of  six  equal  fractions. 

13.  Add  together  ^,  ».  },  and  J,  and  subtract  the  sum 
from  2  ;  multiply  the  ditference  by  ^  of  f  J  of  88,  and  find 
what  fraction  the  product  is  of  999. 

14.  A's  age  is  t'V  of  ^'s,  and  £'s  is  f  of  C's,  and  C  12 
years  ago  was  72.     What  arc  their  ••csp(^ctivc  ages  ? 

15.  Before  adding  fractions  together,  why  is  it  necessary 
to  change  them  to  (»thcrs  having  the  same  denominator? 

16.  What  is  the  least  numl)er  which  must  be  tjikeu  from 
17j  so  that  it  may  contain  Sf  an  exact  number  of  times? 

17.  There  is  a  number  which  divided  l>y  8j\,  and  the 

quotient  increased  by  2=1,  and  the  sum  multiplied  by   }, 

and  the  result  diminished  by  I  of  2  of  1  4<,  gives  g.     Find 
the  number. 

18.  A  bought  a  horse  and  carriage  for  $22o,  and  paid 
for  the  harness  ^^  of  what  he  i>aid  for  the  horse.     The 

carriage  cost  |  of  the  value  of  the  horse.     What  was  the 
price  of  each  ? 

19.  Divide  $8888  among  A,  B  and  C,  so  that  A  may 
receive  688  less  than  8  times  //'s  shar«,  and  C  $17(5  more 
than  one-half  of  A  and  /?'s  shares. 

20.  Explain  each  step  in  the  process  of  reducing  a 
complex  fraction  to  a  simple  one. 

21 .  Simplify  3^  x  3^  x  3j  -  1  divided  by  3j  x  3J  -  1. 

22.  What  is  the  smallest  sum  of  i  >ney  with  which  A 
can  purchase  sheep  at  $4^  each,  calves  at  $o»  eacli,  or 
pigs  at  $2.^  each.  How  many  of  each  can  be  bought  with 
tlassum? 
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28.  John  8i)ent  $H0  less  than  f  of  his  nn  ney  at  one 
tinu',  and  at  another  $40  more  than  f  of  the  leniainder, 
and  now  has  $40  left.     How  much  had  he  at  first? 


91 


24.  One-fourth  of  ~l^  of  the  lenj^th  of.  a  pole  is  in  the 

mud  ;  two-thirds  (»f  the  nnnainder  is  in  the  water,  and 
there  are  5'  ft.  in  the  air.  What  is  the  length  of  the 
p4>le? 

25.  Show  that  |  -^  |  =  H  x  f 

26.  Find  three  fractions  whose  numerators  shall  be  3, 
5  and  7  r('sp(^ctively,  and  their  sum  ecjual  to  unity. 

27.  From  the  sum  of  3^  and  4^  sul>tract  6f,  multiply 
the  difference  by  2^,  and  divide  the  i>roduct  by  4|. 

28.  A  sold  a  watch  for  \  more  than  it  cost  him  to  B, 
who  sold  it  to  Cfor  $36,  which  was  \  less  than  it  cost 
him.     What  did  the  watch  cost  A  ? 

29.  There  are  three  rooms  21^  ft.,  18^  ft.,  and  17j  ft. 
long  resjHH'tively.  Find  the  longest  plain  ruler  Avith  which 
the  three  rooms  can  be  measured. 

30.  Give  a  definition  of  multiplication  that  will  apply 
to  fractions. 

31.  A  person  dies  worth  $40000,  and  leaves  J  of  his 
property  to  his  wife,  I  to  his  son,  and  the  rest  to  his 
(laughter.  The  wife  at  her  death  leaves  *  of  her  legacy  to 
the  son  and  the  rest  to  the  daughter ;  but  the  son  adds 
his  fortune  U)  his  sister's,  and  gives  her  J  of  the  whole. 
How  much  will  the  sister  gain  by  this  ?  and  what  fraction 
will  her  gain  be  of  the  whole  ? 

32.  One-half  of  a  population  can  read ;  |J  of  the  re- 
mainder can  read  and  write  ;  -^^  of  the  remainder  can 
read,  write  and  cipher,  while  the  rest,  243600,  can  neither 
read,  write  nor  cipher,     ^\'hat  is  the  population  ? 
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83.  Tlirce  men,  A,  B,  C,  run  round  a  circle  in  5,  6 
and  7.J  niin.  respectively.  If  they  start  from  the  same 
point  at  the  same  time  and  run  in  the  same  direction,  how 
long  will  they  run  Itrfore  they  are  -.11  together  aj?ain?  and 
I   w  often  will  (;ach  have  gone  round  it? 

34.  A  owned  |  of  a  ship,  and  Bold  J  of  hi«  nhare  to  B, 
who  sold  f  of  what  he  bought  to  C,  who  sold  ^\  of  what 
he  b(.uj.'ht  to  J).  What  part  of  the  whole  shii)  did  each 
now  own? 

35.  M'hat  are  the  advantages  in  arithmetical  operations 
of  employing  fn.ctions  expressed  hy  the  smallest  numher 
possible?  State  how  fractions  expressed  by  lar<r(!  numbers 
may  be  reduced  to  e<|anvalent  fractions  expressed  by  smaller 
numbers.     Is  this  always  possil)le? 

36.  Is  jj\  more  nearly  etiual  t(»  J  or  to 

11 
'^i  -  21?  +  ./r  tjf  2J  -  11,  and  by  how  much  ? 

37.  Of  the  sovereigns  who  have  reif^ncd  in  Kngland 
since  the  Norman  con(iu»st,  there  arc  I  of  one  nana',  |  of 
another,  ,>i  of  another,  J  of  each  of  two  others,  and  ,V  of 
each  of  three  others,  and  there  are  f)  besides.  Find  how 
many  sovereigns  have  reigned  in  England  since  the  con- 
quest. 

38.  Three  horses  start  from  the  same  i)oint,  and  at  the 
same;  time,  upon  a  race  course  3(K)  rd.  in  circuit ;  the  first 
horse  passing  over  J  the  circuit,  the  second  |,  th<!  third  ,\, 
in  a  minut«.  In  how  many  minutes  will  they  all  be 
together  again,  and  how  far  will  each  have  travelled? 

39.  Divide  the  difference  of  13]|  ~-  {(2i!  -  2^\)  x  If}  and 
13.H  (2f -2/0  X  If  by  13^-25  -2A  x  If. 

40.  A  tree,  whose  length  was  186  ft.,  was  broken  into 
two  pieces  by  falling ;  ^  of  the  length  of  the  longer  piece 
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equallnd  f  of  the  length  of  tlie  Bhorter.     What  was  the 
length  of  each  piece  ? 

41.  If  17f  bu.  of  wheat  sow  9*  ac.,  how  many  bushels 
will  be  required  to  sow  Oj'jj  ac.  ? 

42.  Suppose  that  /y  is  r(i)re8ented  by  unity,  what 
number  will  represent  g*,  ? 

48.  In  a  regiment  consisting  of  English,  Irish  and 
Scotch,  f  of  the  regiment  was  Irish,  ^\  Scotch  ;  but  after 
200  Irish  and  250  Scotch  were  added  to  the  regiment,  ^^ 
were  English.  Find  the  original  strength  of  the  regiment, 
and  the  number  of  English,  Irish  and  Scotch,  respectively! 

44.  Five  br(»thers  join  in  paying  a  sum  of  nu  ney.  The 
eldest  pays  ^  of  it,  and  the  others  pay  the  remainder  in 
equal  shares.  It  is  found  that  the  eldest  brother  pays 
•270  more  than  a  younger  brother's  share.  Find  the  sum 
of  money. 

B.     DECIMAL  FRACTIONS 

Exerciite  V 

1.  (a)  What  is  a  Decimal  Fraction  ? 

(b)  How  is  it  disting'.lshed  from  a  Vulgar  Fraction? 

2.  (ft)  How  is  a  Decimal  Fraction  expressed  ? 

(b)  What  is  the  purpose  of  the  Di-cimal  Point? 

(c)  Express  as  decimals  -,^-^^,  ,„V^^,  i^n, 

8.  (a)  What  princii)le  underiies  the  addition  or  subtrac- 
tion of  numbers  ? 

(b)  (1)  Simplify  49.327  +  .458  +  8317.05  +  341.876  + 
32.4962. 

(2)  Find  the  difTerence  b<'tween  .799  and  .8. 

(3)  Simplify  36. 8  -  24. 36  -  48.009  +  72.4  -  9.99. 
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4.  (a)  What  iH  meant  by  a  d  •cimal  of  the  first  order? 
of  the  st'coiul  order?  of  the  thi/d  order,  etc.  ? 

(h)  Show  how  a  decimal  of  tlie  second  order  may  be 
produced  by  multiplyinjr  two  numbers  tojrether. 

(c)  How  may  a  decimal  of  the  third  ..rder  be  produced 
by  nmltiplying  two  numbers  together? 

(</)  When  a  decimal  of  the  fifth  order  is  multiplied  by 
a  number  of  thousands,  state  the  order  of  the  resulting 
decimal. 

(f)  Multiply  the  following  :  — 

(1)  .")(>2  and  .0071.  (2)  ."..02  and  5.2:1 

(■•!)  1.01,   1000,  and  .001. 

5.  (<()  In  dividing  om-  decimal  by  another,  how  is  the 
place  (»f  the  decimal  point  in  the  (piotii-nt  determined? 

(J)  Divide  the  following  :  — 

(1)  241.10047  by  .527.  (2)  1.2  by  025. 

(3)  .00408  by  50.  (4)  42.007  by  .42. 

6.  (a)  How  is  a  vulgar  fraction  converted  into  a  decimal? 
(b)  Convert  the  following  into  decimals  :  — 


(1)  n-         (2)  U-         (3)  f 


(4)  W. 


7.  {fi}  What  is  a  recurring  decimal  ? 
(b)  Express  each  of  the  following  as  recurring  decimals  •  — 

(1)  .424242....  (2)  .47777   .. . 

(3)  2.43047304730. ...      (4)  124.7928673280732. . . . 

8.  (a)  What  vulgar  fractions  in  their  lowest  terms 
produce  terminating  decimals?  Pure  recurring  decimals? 
Mixed  recurring  decimals  ? 

(b)  Without  reducing  to  decimals,  state  the  kind  of 
decimal  resulting  from  each  of  the  following  : 

A,  T^,  H,   U,  U,  A,  liV- 
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l«.  To  find  the  Vulgar  Fraction  which  is  equivalent 
to  a  given  Pure  Recurring  Decimal. 

Ex.  1.     Fiiul  the  Vulpir  Fnution  equivalent  to  ;'{. 
Tlieile«iiiuil-.333  .... 
From  10  tinujH  tlie  dwiinal,  or        3.333  .... 
tiike  the  (kvitiial,  or  .333  .... 

Then  J>.tiiiie.s  the  (ie<iiiiiil  =  37MM> .... 
.".  the  deciiiial  -  «  =  J. 
Ex.  2.     Find  tlie  Vul«riir  Fnietion  equivalent  to  .247. 
The  (led inal ^.247247  .... 
From  1000  times  the  deiimal,  or        247.247  .... 
take  the  (leiimul,  or  .247  .... 

Then  «!)})  times  the  (le<imal  - 247.000  .... 
.•.  the  (leeimal  =  l!,l. 

i:t.  To  find  the  Vulgar  Fraction  which  is  equivalent  to 
a  gfven  Mixed  Recurring  Decimal. 

Ex.  1.     Find  the  Vulf,'ar  Fraction  wiuivalent  t»)  .2;}7. 
The  decimal  =  .23737  .... 
From  1000  times  the  decimal,  or        237.37  .... 
take  10  time.H  the  decimal,  or  2.37  .... 

Then  i)<M  times  the  decimal  =  235.00  .... 
.-.  the  decimal  ^5giJ  =  ,V«. 
Ex.  2.     Find  the  Vul«,'ar  Fraction  equivalent  to  .0472(5. 
The  decimal  =  .0472»J726  .... 

From  100000  times  the  decimal,  or        4720.720 

take  100  times  the  decimal,  or  4.72(i  .... 

Then  99900  times  the  decimal  =  4722.000  .... 
•■•  the  decimal -„VBn^  =  r., 8  JfT- 
9.  Convert  the  following  decimals  into  vulgar  fractions 
in  their  lowe.st  terms  :  — 

(1)  .04.1  (2)  000.54.  (3)  .425. 

(4)  7.2011.        (o)  4.0253.  (6)  18.36056. 
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10.  (a)  Explain  how  murring  dcH-inmlH  am  added  or 
subtracted. 

(6)  Hiniplify  the  followiiij^ :  — 

(1)  2.ryUMi  +  r.i.2.         (2)  i:..025-i;{.247. 
(3)  20+.ai-7.24r)<U2.4r)7. 

11.  (a)  How    are    recurring    deeunals   ninUipIied   or 
divided  ? 

(6)  Simplify  the  following  :  — 

(1)  3.7xr,.4«).        (2)  .0072x.4r). 

(3)  3.4-4.0«\        (4)  .074-.r,<>. 

1.  Show  that  any  (leciniiil  is  muItipIi.Ml  l.y  1000  by 
removing'  the  d.cinial  p«.int  in  the  multipliean.l  three 
places  toward  tlse  riglit. 

2.  Enunciate  the  general  rules  fur  the  division  of 
decimals.  In  (uses  when  the  division  dors  n<.t  terminate, 
explain  how  to  determine  the  place  of  the  decimal  iM»int 
in  the  quotient. 

8.  Which  of  the  following  statements  is  more  nearlv 

correct?  ,„       . 

— —  ^1  11  or  -'"  -«)  (Wl 

4.  How  many  times  can  .0087  he  taken  from  2.291? 
What  fraction  will  the  remainder  be  of  the  former? 

6.  Calculate  the  limits  of  the  error  made  in  taking  »»« 
as  an  approximate  value  of  3.141592(1  to  seven  places  of 
decimals. 

6.  If  a  pound  of  sugar  cost  .0093125  of  SS,  find  the 
value  of  .0625  of  16  bbl.  of  200  lb.  each. 

7.  '.Vhether  is  3.714535  more  accuratelv  represented  bv 
3.715  or  3.714,  and  why! 
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8.  What  vulgar  fraction  jh  wiuivulont  to  the  Bum  of 
14.4  and  1.44  divitleil  by  their  <lifferencef 

9.  Find  a  decimal  which  Hhall  not  differ  from  f  by  a 
t«n-thuUMindth. 

10.  What  arc  the  advantages  an<I  disad..intage8  of 
•working  with  decimals  ins^tfad  of  vulgar  fraction.sf 

11.  If  a  husincHS  produces  an  annual  nturn  of  $6000, 
and  of  tUrvv  partners  one  has  .47.')  and  anotlier  .'.>H  share 
of  the  i)rofit8,  how  much  njoncy  falls  to  the  share  of  the 
third  partner? 

12.  A  man  who  owjis  ;,'  of  a  steamboat  sells  .7  of  his 
share  for  $1400.  What  decimal  part  of  the  Inuit  does  he 
still  own,  and  what  was  the  boat  worth  f 

18.  A  man  jmid  8 120  for  a  horse;  for  a  buggy  $36/^ 
more  than  .3  of  the  cost  of  the  horse  ;  for  harness  .i85of 
the  cost  of  horse  and  buggy.     Find  his  entire  outlay. 

14.  The  product  of  three  vulgar  fractions  is  4  ;  two  of 
them  are  expressed  by  the  decimals,  AVS  and  AlVi.  By 
what  fraction  will  the  third  one  be  expressed  1 

16.  A  storekeeper  buys  140  yd.  of  cloth  at  8.36  per 
yard.  In  selling,  he  uses  a  measure  which  is  ^  ot  a 
yard  t<M>  short,  and  charges  8.50  per  yard.  What  is  his 
net  gain  f 

16.  One  vessel  contaiii>  a  mixture  of  IS  pt.  of  brandy 
and  7  of  water ;  another  contains  34  j)t.  of  brandy  and  13 
of  water.  If  th(>  strength  of  the  first  mixture  is  represented 
by  423,  what  numbt>r  will  represent  that  of  the  second? 

17.  A  person  settling  bis  bills  paid  .3  of  his  money  to 
one;  .6  of  tlie  remainder  to  another,  and  .571428  of  the 
rest  to  a  third.  If  he  liad  $1  rcmaiuing,  how  much  had 
he  at  first  t 
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18.  A  piece  of  cloth  wuh  said  to  contain  84  yd.,  hut  it 
was  found  that  the  w»-calkti  yard-nieaeure  with  which  it 
was  meaMurcl  wan  .02083  (.f  a  yanl  too  short.  What  was 
the  correct  length  of  the  cloth  t 

19.  When  a  vulj?ar  fraction  is  changed  to  a  decimal, 
explain  how  n.any  figures  there  will  he  in  th»!  decimal  if 
It  does  not  reiH-at ;  if  it  is  a  refH-ating  decimal,  explain 
when  it  will  consist  of  a  part  which  do^s  not  r.'|H-at,  and 
show  how  many  figuren  there  will  Ik-  in  this  i)art. 

20.  The  French  metre  is  80.;57l  in.  in  length.    Express 
the  length  of  2.j  metres  us  a  fnictiun  of  an  English  mile 
there  heing  r)280  ft.  in  it.  and  12  in.  in  a  foot. 

21.  If  a  steam.r  miik.s  a  passage  from  .\«\v  York  to 
Liverpool  (say  2700  miles)  in  2;«)  hr.,  and  a  train  g,K,8 
from  Lond(.n  to  Edinhnrgh  Tsay  405  mihs)  in  IH  hr.,  how 
much  d(.es  the  one  go  fa.ster.than  the  other? 

22.  (tiven  that  the  sum  of  the  divisor  and  (piotient  is 
7.5  ;  and  that  the  divisor  is  ^  of  the  (iuoti(>nt ;  also  that 
the  remainder  is  if  of  the  rli visor.     Find  the  dividend. 

28.  Divide  8448. 7n  among  ^,  H  and  C,  so  as  to  give 
B  «4H.70  less  than  A,  and  «34.o«>  more  than  C. 

24.  Show  that  no  recurring  decinml  can  have  more 
places  in  the  period  than  there  are  units  in  the  denominator 
less  one. 

25.  A  man  spent  «2.50  more  than  .79  of  his  money  at 
one  time,  and  #1.15  less  than  ^VA  "^  the  remainder  at 
another,  and  now  has  $2,009.  How  much  had  Ue 
at  first! 

26.  Divide  7. 19641  into  two  parts  such  that  the  quotient 
arising  from  dividing  the  less  by  the  greater  is  .0244. 
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Contractions  In  Multiplication  and  Division  of  Decimals 

14.  When  the  number  of  decimal  places  is  great,  the 
figures  obtained  by  the  ordinary  mode  of  multiplication 
are  often  unnecessarily  numerous.  Thus,  in  multiplying 
62.37416  by  2.34169  by  the  ordinary  method,  there  would 
be  ten  places  of  decimals  in  the  product,  while  for  all 
practical  purposes  three  or  four  are  quite  enough. 

Ex.  1.  Multiply  62.37416  by  2.34169  so  as  to  retain 
only  4  places  of  decimals. 


OROrNARY    METHOD 

CONTRACTED 

METHOD 

62.87416 

62.37416 

2.34169 

96143.2 
1247483  = 

56 

136744 

623741x2  +  1 

374 

24490 

187122  = 

62374  y-  3 

623 

7416 

24950  = 

6237x4  +  2 

24949 

664 

624  = 

623  X  1  + 1 

187122 

48 

374  = 

62x6  +  2 

1247483 

2 

56  = 

6x9  +  2 

146.0609 

467304 

146.0609 

By  comparing  the  contracted  method  with  the  ordinary  method, 
the  reason  of  the  preceding  operation  will  be  readily  understood. 

Since  the  product  of  any  order  of  units  by  units  is  of  the  same 
order  as  the  figure  multiplied,  the  units'  figure  of  the  multiplier 
is  written  under  the  place  to  be  retained.  For  convenience,  the 
other  figures  are  written  in  an  inverted  order.  Now  4,  a  decimal 
of  the  third  order,  multiplied  by  3,  a  decimal  of  the  Jirst  order, 
will  give  a  decimal  of  the  fourth  order  ;  also,  7,  a  decimal  of 
the  seeond  order,  multiplied  by  4,  a  decimal  of  the  second  order, 
will  give  a  decimal  of  the  fourth  order,  etc.,  etc. 

Now,  to  the  product  of  2  and  1,  1  must  be  added  :  since,  if  6 
had  not  been  rejected,  there  would  have  been  1  to  carry ;  then 
the  other  figures  are  multiplied  in  the  usual  way.  Next,  multiply 
4  by  3  and  set  down  2  under  the  3,  and  multiply  the  other  figures 
by  3  in  the  usual  way. 
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Next,  multiply  7  by  4,  aiul  to  the  product  add  2  :  since,  if  416 
had  not  been  rejected,  the  product  would  have  apfiroximated  to 
2000,  etc. 

Hence  wo  liave  the  following  Rule  :  — 

Write  the  MultipUer  with  the  order  of  its  fig:ures  reversed  under 
the  MultipUcand,  so  that  the  units'  figure  may  be  under  that  figure 
of  the  Multiplicand  which  is  the  lowest  decimal  to  be  retained  in  the 
Product  Then  multiply  by  each  figure  of  the  MultipUer,  neglecting 
all  the  figures  of  the  MultipUcand  to  the  right  of  it,  except  to  find 
what  is  to  be  carried,  and  carrying  one  more  when  the  rejected  part 
of  any  product  is  5  or  greater  than  5.  Arrange  the  partial  products 
so  that  their  right-hand  figures  may  stand  in  the  same  vertical 
column.  Their  sum  will  be  the  product  required.  From  this  product 
cut  off  the  desired  number  of  decimal  places. 

15.  When  the  divinor  consists  of  several  figures,  the 
work  will  be  nmch  shortened  by  cutting  off  a  figure  from 
the  divisor  at  each  successive  step  of  the  division,  instead 
of  annexing  a  figure  to  the  dividend.  Care  must  1h»  tuken 
to  increase  each  product  by  what  would  have  been  carried 
if  the  figure  or  figures  had  not  been  cut  off. 

Ex.  2.  Divide  7G3.14168  by  21. 8(142  correct  to  four 
places  of  decimals. 
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Here  the  figures  of  the  quotient  are  357205,  and  by  comparing 
the  2  tens  of  the  divisor  with  the  76  tens  of  the  dividend,  it  is 
plain  there  must  be  2  places  to  the  left  of  the  point ;  hence  the 
quotient  is  35.7205. 

From  considering  this  case,  we  have  the  following 
Rule  :  — 

Compare  the  number  of  figures  in  the  divisor  to  the  left  of  the 
point  with  the  number  of  figures  in  the  dividend  to  the  left  of  the 
point,  and  thus  determine  the  position  of  the  point  in  the  quotient 
Then  divide,  dropping  a  figure  from  the  right  of  the  divisor  at  each 
step  of  the  division. 

NuTR.  —  Care  should  be  taken  to  mark  the  figures  dropped  by 
placing  a  dot  or  other  mark  beneath  them. 

16.  In  the  measurements  which  are  nuide  in  actual 
life,  perfect  accuracy  is  impossible.  There  is  always  some 
error,  and  we  are  satisfied  if  this  error  does  not  exceed 
one  part  in  a  thousand,  and  in  the  most  careful  scientific 
work,  it  is  rarely  possible  to  ol)tain  the  measurement  of  a 
quantity  nearer  than  the  millionth  part  of  itself.  The 
results  of  calculations  based  on  actual  measurements  are, 
therefore,  more  or  less  inaccurate.  Hence,  there  is  a  waste 
of  time  in  attempting  to  carry  any  calculation  beyond 
the  degree  of  accuracy  with  which  actual  measurements 
are  made. 

It  is  usual  to  express  the  result  of  a  calculation  as 
correct  to  a  stated  number  of  significant  figures  with 
reference  to  the  decimal  point. 

The  significant  figures  of  a  number  are  those  digits  that 
indicate  actual  measurement.  Thus,  if  it  is  stated  that  the 
greatest  equatorial  diameter  of  the  earth  is  41852000  ft., 
there  are  five  significant  figures,  and  this  number  is  read 
41852  thousands  of  feet.  The  ciphers  merely  indicate  the 
position  of  the  significant  figures. 
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The  degree  of  approximation  to  which  the  calculation 
is  carried  is  roughly  measured  by  the  number  of  signifi- 
cant figuics  known  to  be  correct.  Thus  when  it  is  asserted 
that  a  nicMsurement  is  17.457  ft.  correct  to  three  decimal 
places,  it  is  meant  that  the  error  is  less  than  .0005  ft., 
and  that  tlie  actual  measureinent  lies  l>etween  17.45G5  ft! 
and  17.4575  ft. 

In  contracted  multiplication  and  division,  the  approxi- 
mation is  always  exi)ressed  by  stating  the  number  of 
significant  decimal  figures  required  to  be  correct.  Due 
allowance  mu.-^t,  theief..re,  be  made  for  the  i)art  of  the 
calculation  that  is  rejected. 

Thus,  to  express  ai.proximately  .7634875  corrwt  to  four 
places  of  decimals,  (h    result  would  be  .7();}5. 

Exercise  VII 

1.  ..Sa'J541  X  .1098:}  to  five  places  of  decimals. 

2.  .053407  X  .047126  to  six  places  of  decimals. 

3.  3.141592  X  52.7438  to  four  places  of  decimals. 

4.  325. 701 428  X.  721 8393  to  three  places  of  decimals. 

5.  3.1729432  x  8. 31 6259  to  four  plmrs  of  decimal.-. 

6.  2.3748 -i- 1.4736  to  three  places  of  decimals. 

7.  31.47 -r- 839. 2765()  to  four  places  of  decimals. 

8.  252070.520751  ^.-,91.57  to  three  places  of  decimal^ 

9.  73.64  -7-  .43232  to  four  places  of  decimals. 

10.  6.5555^  7. Ori249  to  three  places  of  decimals. 

Exercise  VIII 

1.  If  I  of  IJ  of  an  estate  is  worth  «300,  what  will  be 
the  value  of^—-  .,f  the  estate? 
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2.  Of  an  electric  cable  fj  rests  on  the  bottom  of  the  sea, 
^  hangs  in  the  water,  and  234J  yd.  are  employed  on 
land.     What  is  the  length  of  the  cable  ? 

8.  Divide  .14  by  7,  140  by  .07,  and  .014  by  7000. 
Add  tlie  results  together,  and  express  the  decimal  as  a 
vulgar  f'Hction. 

4.  Simplify  the  expression  7.57  x  .36  -  2.345. 

5.  Divide  y^V  -  %\  -  A  ''X  i  +  i  -  A>  ^"^1  express  the 
result  as  a  decimal. 

6.  If  f  of  the  cargo  of  a  ship  is  worth  $16000,  what 
will  be  the  value  of  f  of  ^  of  the  remainder  ? 

7.  Three  persons  divide  the  cost  of  an  entertainment 
amongst  them  in  such  a  manner  that  the  first  pays  ^  of 
the  whole,  and  the  second  ^  of  what  the  first  pays,  and 
the  third  pays  the  remainder,  which  is  $2.50.  What  is 
the  amount  of  the  bill  ? 

8.  ^  oi  A's  stock  was  destroyed  by  fire,  ^  of  the  re- 
mainder was  injured  by  water  and  smoke.  He  sold  the 
uninjured  goods  at  cost  price,  and  the  injured  goods  at  a 
third  of  cost  price.  He  realized  $1155.  What  did  he  lose 
by  the  fire  ? 

9.  Find  the  value  of  ^  o-^-  /x  i\  >  ^"^  express  the 
result  as  a  decimal.  s  •  \is     t) 

10.  Simplify  the  expression 

1.3  x(2.4  +  7.5)  +  2.364- 1.697. 

11.  Simplify 

1  /  3     2\      /13     1\     2    ,  3    ,  ^_ 

7iof3,V  +  3fV^\l3-9J-U  +  6J^3  ""^  8  ^^  ^^' 

12.  In  a  dormitory  ^J  of  the  boys  are  in  the  upper 
school,  I  of  the  remainder  in  the  middle,  and  the  rest,  8  in 
number,  in  the  lower.    Find  the  nuraber  in  the  dormJ* ../. 
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13.  How  much  ore  must  one  raise,  that  on  loning  J  J  in 
roasting,  and  /„  of  the  residue  in  smelting,  there  may 
result  50G  t.  of  pure  metal  ? 

14.  If  a  population  is  now  ten  millions,  and  the  hirths 
are  1  in  20,  and  the  deaths  1  in  80,  annually,  what  will 
the  population  hecome  in  5  yr.  * 

16.  Divide  1.1214  hy  5.84  and  1121.4  hy  .534  ;  and 

find  the  vulgar  fraction  equivalent  to  l:i^l21!l. 

.55 

16.  A  general,  after  losing  a  hattle,  found  that  he  had 
only  two-thirds  of  his  army  left  fit  for  action,  one-ninth  of 
the  army  had  heen  wounded,  and  the  remainder,  2000 
men,  killed  or  missing.  Of  how  many  did  the'  army 
consist  hefore  the  hattle? 

17.  At  a  certain  hattle  two-thirds  of  the  defeated  armv 
ran  away  with  their  arms,  five-sevenths  of  the  remainder 
left  their  arms  on  the  field,  and  of  the  rest  seven-(>i.diths 
were  missing,  the  remaining  500  heing  either  killed  or 
wounded.     Find  the  whole  numher  of  the  army. 

18.  One-tenth  of  a  rod  is  colored  red,  one-twentieth 
orange,  one-thirtieth  yellow,  one-fortieth  green,  one-fiftieth 
hlue,  one-sixtieth  indigo,  and  the  remainder,  which  is 
.302  m.  long,  violet.     What  is  the  length  of  the  rod  ? 

19.  A  man  owns  ^\  of  a  mine,  and  sells  .1351  of  his 
share.     What  fraction  of  the  mine  has  he  left  ? 

20.  Simplifv  ~^-.-^^9i±:^^±___. 

2.423  +  3.576  +  2.0001911 

21.  Two  lines  are  41.06328  in.  and  .0438  of  an  inch 
long,  respectively.  How  many  lines  as  long  as  the  latter 
can  he  cut  off  from  the  former,  and  what  will  he  the  length 
of  the  remaining  Inie  ? 
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22.  Simplify 

4^  +  lH 

'2f 


•Hi 


5  1 

and  —  x(l|x5f)  +  i  +  Y|^, 


and  find  their  sum. 

23.  Of  two  stalactites  hanging  from  the  flat  roof  of  a 
cave,  one  is  1.02  in.  longer  than  the  other,  and  the 
shorter  one  increases  in  length  at  the  rate  of  3.014  in. 
in  a  century.  Find  the  rate  of  increase  of  the  other,  in 
order  that  they  may  be  of  the  same  length  at  the  end 
of  125  yr. 

24.  The  masters  of  a  school  are  .0416  of  its  whole 
number,  but  after  40  new  boys  have  been  added  the 
masters  became  .0375  of  the  whole.  How  many  boys 
and  masters  were  there  before  the  new  boys  came? 

25.  Prove  that  '     -=  is  greater  than  f  and  less  than  ^. 

28.  A  ship  40  mi.  from  the  shore  springs  a  leak,  which 
admits  3J  t.  of  water  in  12  min. ;  60  t.  would  suffice  to 
sink  her;  but  the  ship's  pumps  can  throw  out  12  t.  of 
water  in  an  hour.  Find  the  average  rate  of  sailing  that 
she  mfty  reach  the  shore  just  as  she  begins  to  sink. 

27.  Two  persons,  walking  at  the  rate  of  3  mi.  and  4  mi. 
an  hour,  respectively,  set  off  from  the  same  place  in 
opposite  directions  to  walk  around  a  park,  and  meet  in 
10  min.     Find  the  length  of  the  walk  round  the  park. 


28.  Simplify 


3.5-1.83      1      3.1  X.  101 

-. r-  X 1 r-. • 

6.4     71 


9.7-6.4     71         2.15 
20.  Alfred  owed  Robert  two-thirds  of  the  amount  that 
Robert  owed  Charles,  and  to  settle  matters  Robert  gave 
lOrf.  to  Alfred,  who  then  paid  Charles.     What  did  Robert 
owe  Charles  ? 
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80.  A  man  walks  a  certain  distance,  and  rides  back  in 
3  hr.  45  min. ;  he  could  ride  both  ways  in  2 J  hr.  How 
long  would  it  take  him  to  walk  both  ways  ? 

31.  In  a  field  in  which  cows  and  sheep  are  grazing  |  of 
the  total  number  are  cows ;  but  if  3  cows  more  are  put 
into  the  field,  the  latter  will  number  ^  of  the  whole. 
How  many  sheep  are  there? 

32.  Find  a  fraction  equivalent  to  ^«j  and  having  its 
numerator  44  less  than  its  denominator. 

33.  Find  the  L.  C.  M.  of  10.5,  7.7,  .083,  49,  and  3.4375. 

34.  If  a  certain  number  is  divided  by  208,  the  sum  of 
the  quotient,  dividend,  and  divisor  is  36783.  Find  the 
number. 

36,  A  tree  95  ft.  high,  in  falling,  broke  into  two  pieces, 
so  that  I  of  the  longer  piece  equals  f  of  the  shorter.  How 
long  was  each  ? 

36.  The  outfit  of  a  livery  stable  is  worth  82700.  One- 
seventh  of  the  value  of  the  horses  is  equal  t(»  one-fifth  of 
the  value  of  the  vehicles,  harness,  etc.  Find  the  value 
of  the  horses. 

37.  A  boy's  age  is  now  one-fifth  of  his  fatli.r's  age. 
In  6  yr.  it  will  be  one-third  of  his  father's  age.  How  old 
is  the  boy  ? 

38.  The  following  rule  has  been  given  to  divide  by 
3.14)59:  "Multiply  by  7,  divide  by  11,  then  bv  2,  and 
add  ^th  of  y^Vffth  of  the  result."  Find  the  error  made 
in  obtaining  1^3.14159  by  this  process. 

Oral  Exercise 

1.  Reduce  5f  to  thirds  and  129  to  fifths. 

2.  Express  7  as  ninths  and  8i  as  sevenths. 

3.  Change  4j  to  twentieths  and  |  to  thirtieths. 
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4.  Reduco  2,  s  anfl  «  to  twelfths. 
6.  Express  }|  in  its  simplest  form. 

6.  If  ivy  t.  of  coal  cost  SI"),  find  the  cost  of  one  ton. 

7.  Find  the  cost  of  10  yd.  of  cloth  at  $2J  a  yard. 

8.  How  many  pints  are  there  in  4^  gal.  f 

9.  If  2]  hhl.  of  apples  cost  $9,  find  the  cost  of  6j  bbl. 

10.  Find  the  cost  of  8  bbl,  of  flour  at  ISj  per  barrel. 

1 1.  How  many  lots,  each  containing  |  ac,  are  there  in 
a  field  of  5  ac.  1 

12.  How  many  twelfths  are  there  in  §  f  in  J  T 
18.  Find  the  sum  of  J  and  i  ;  of  J  and  £. 

14.  John  had  }  of  a  dollar.     His  father  gave  him  .]  a 
dollar  more.     How  much  money  had  he  now  T        ' 

15.  S  of  a  number  is  24.     Find  the  number. 

16.  Simplify  3f  + 22 -5 J. 

17.  From  the  sum  of  /^  and  ^^  take  J. 

18.  A  post  is  J  in  the  ground  and  there  are  6  ft.  above 
ground.     Find  the  length  of  the  post. 

19.  One  lot  measures  f  ac,  and  another  J  ac.  How 
much  land  is  there  in  both  lots? 

20.  The  diflference  between  f  of  my  money  and  /^  of 
my  money  is  $12.     How  much  have  1? 

21.  Of  the  candidates  at  an  examination,  ^\  failed  in 
arithmetic,  f  in  other  branches,  and  20  passed.  How 
many  candidates  were  there  ? 

22.  I  bought  two  articles,  one  costing  $4  J  and  the  other 
82S.  I  gave  in  payment  a  810  bill.  How  much  change 
did  I  receive? 

23.  Of  what  number  is  3G,  ^  ?  -^  i 
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24.  What  is  the  leant  minilxr  which,  added  to  the  sum 
of  2 J  and  Sj,  will  make  the  result  a  whole  nuiii))er? 

25.  A  ran  do  a  piece  of  work  in  3  da.  ;  B  can  do  the 
same  piece  of  work  in  4  da.  If  l»oth  work  together  for  a 
day  what  i)art  ttf  tlie  work  remains  to  Ih)  done? 

26.  A  owned  §  of  a  ship  and  sold  j  of  liis  share.  What 
part  of  the  ship  did  Ik;  sell  ? 

27.  How  much  will  2  Ixjxes  of  herrings  cost  if  3^  l)oxes 
cost  $')i  ? 

/^     28.  How  many  times  is  |  contained  in  4.J  ? . 

29.  If  a  horse  travel  2A\  mi.  in  .'i.J  hr.,  how  far  does  it 
'      travel  in  one  hour? 

80.  What  part  of  12  mi.  is  jj  of  18  mi  ? 

^         81.  If  i  of  a  certain  numher  is  J  of  82,  what  is  the 
number? 

32.  If  8  men  can  do  a  piece  of  work  in  4^  da.,  in  what 
time  can  5  men  do  the  same  work  ? 
i^      33.  I  i)ai(l  ^l  for  a  necktie.     This  was  »  of  what  my 
vest  cost.     Find  the  cost  of  the  vest.  ^ 

84.  A  man  can  dig  a  rod  of  ditch  in  I  da.  How  many 
rods  can  he  dig  in  4 A  fla.  ? 

35.  A  girl  lM)Ught  6  yd.  of  rilibon  at  5^c.  a  yard.  How 
many  apples  worth  l^c.  each  would  cost  the  same?w  ' 

36.  If  2.L  yd.  of  silk  co.  i  $7|,  what  will  7.V  yd.  cost  at 
the  same  rate  ? 

37.  Three-fifths  of  what  I  paid  for  a  cow  wiis  S24. 
V     What  did  I  pay  for  a  horse  whose  value  was  5  times  that 

of  the  cow  ?    : . 

38.  A  bought  7^  yd.  of  cloth  for  $102.  What  would 
he  have  to  pay  for  8 J  yd.  at  the  same  rate?y^^^ 
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Cxerrise  IX 

1,  (a)  What  is  the  square  of  a  number? 

(6)  Find  the  square  of  each  of  the  following:  — 
(1)  705.        (2)  .016.        (3)  SJ. 

2.  (rt)  How  is  the  cube  of  a  number  found  t 
(J)  Find  the  cube  of  each  of  the  following :  — 

(1)  705.        (2)  .016.        (3)  8]. 
8.  («)  What  is  the  fourth  power  of  a  number? 
(6)  Find  the  fourth  power  of  the  foUowinjr :  — 

(1)  705.        (2)  .016.        (3)  8|. 
4.  Simplify  23  x  52  x  3»  and  8*  -        3«  -  2^. 

6.  Find  the  value  of  (±^lzl^'  :. 

4.5  -  3.4 

6.  What  is  the  least  number  that,  being  a  cube,  is 
exactly  divisible  by  12,  15  and  21  ? 

7.  Simplifv  (■0^^)'-(.o^r.)'' 

'    (.CM.))^'  +  (.045)(.015)  +  (.015/ 

8.  How  much  greater  is  6^  than  5^  ? 
How  much  greater  is  7-  tlmu  6^  ? 
How  much  greater  is  8-  than  7-? 
How  much  gr«'ater  is  1 1^  than  10^  ? 

5«i 
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Prom  the  preceding  exampleM  state  how  the  square  of 
a  given  nuralxT  may  be  derived  from  that  of  the  numlw 
next  above  it  or  next  below  it  in  value. 

9.  61465G  is  the  sqimre  of  a  certain  number.  Find 
the  square  (a)  of  the  next  number  less  than  this,  and 
(b)  of  the  next  number  greater  than  it,  in  both  cases 
without  involution. 

•       SQUARE    R(X)T 

IT.  The  Square  Root  of  a  given  number  is  that  num- 
ber whose  square  is  equal  to  the  given  number. 

Thus  the  8(iuare  root  of  144  is  12,  bec^ause  the  square 
of  12  is  144.  ^ 

The  symbol  J,  placed  before  a  number,  denotes  that 
the  square  root  of  that  number  is  to  be  taken  :  thus 
v'25  is  read  "the  square  root  of  25." 

18.  A  number  which  has  an  Integer  for  its  square 
root  is  called  a  Perfect  Square. 

19.  Since  the  scjuare  of  a  number  expressed  by  one 
digit  is  a  number  expressed  ])y  one  or  two  agure.s,  hence 
the  square  root  of  a  number  of  one  or  two  figures  is  a 
number  expressed  by  one  figure. 

Again,  since  the  square  of  a  number  expressed  by  two 
figures  is  a  number  expressed  by  three  or  four  figures, 
hence  the  square  root  of  a  number  of  three  or  fojir 
figures  is  a  number  expressed  by  two  figtires,  etc. 

/SO.    Since             r,r,=  :><)  +  G 

5G^  .'.0  +  0 

2800  = 


r>0-  +  50  X  6 


3136  =  .W-  +  :i  X  .■)0  X  G  +  6^ 
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Ex.  L    Find  the  square  root  of  3136. 

31.1fl(R0  +  6 


60*- 


Vt 


IWI' 


106     636 
S<|nare  r  rf»t"»56. 


am  tliur  '' 
finding  th 


2500 

«3« 

tt)  X  fl  =.     am 

Squuri-    iMit  —  Mi. 

^i    -^      *quareroot  of  6J2rj21. 

.    "3  to  mark  (iff  the  two  tiyiiref*  on  the  riKht,  and 
I  ■  i»  niiirk  off  the  next  two  fiKuren,  <mr  iiriMcsj*  for 
•  '•'       two  figuri's  of  the  r^Kit  will  Ihj  the  mme  an  that 
exjjiained  in  liif  :ir.st  example,  ami  it  will  Htand  tlius  :  — 

(i:JJj!5i21(78 
49 
1-18  11.125 
_1184_ 
14121 

We  now  annex  to  the  reuiaiiuUr  tlie  third  i^erind  21,  and  we 
double  the  iNirt  of  the  n>ot  alrwidy  fumid,  78,  and  set  down  the 
result  150  as  a  partial  divisor,  and  proceed,  aa  bet'i.re,  to  divide 
14121  by  moo,  and  annex  the  (luotient  9  to  the  root  and  to  the 
divisor;  and  multiplyiui,'  inoo  by  9  we  sot  the  product  under 
the  1  ii21  :  thua  our  process  in  fiill  will  Ikj 

62125121(789 
49 


14H 


15G9 


1184 


14121 
14121 


.'.  789  is  tlie  rf)ot  required. 

Nora.— In  practice,  instead  of  dividing  1325  by  140,  it  is  usual  to 
divide  132  by  14,  and  instead  of  dividing:  14121  by  1560,  to  divide 
1412  by  156.  The  quotient  thus  obtained  is,  however,  sometimes 
too  great 
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ExerriM  X 

1.  How  many  figures  are  there  in  the  «nuare  root  of 

(1)  78(i947;  (2)  30006471 ;  (3)  umimnoi  ? 

Find  the  square  roots  of 


2.  196. 
8.  529. 
4.  1024. 
6.  5C25. 

6.  88209. 

7.  119025. 


8.  106929. 

9.  751689. 

10.  193600. 

11.  697225. 

12.  3G;{72961. 


14.  5.'>01 83936. 
16.  5256250(K)0. 

16.  4124961. 

17.  54fil2l()000(». 

18.  32239684. 

19.  191810713444. 


13.  22071204.  

20.  Resoive  the   lumber  .3001.-). ,025  into  prune  factors 
and  from  these  determine  its  square  root. 

Exerrisc  XI 

Find  the  square  roots  of 

1.  16.81.  4.  .0625. 

2.  .9025.  6.  .i»0(»729. 
8.  .2601.               6.  17242..}! (.. 

21.  In  finding  the  square  root  « 
we  must  be  careful  to  make  ?li(^  d 
index  of  its  order  is  an  ^ven  m  mbe^ 

Thus,  if  we  have  fo  find  '  .H,,uiir.  r.K)t  of  .4,  we  cha.ige  the 
decimal  nitoanefiuivJpnt  d.,  iinal  of  tlie  »ecoMd,/ourth,  njth .... 
order,  thus,  .40,  .40on,   40(t  'to 

This  is  done  in  ord.  tl-  a  the  denominator  of  tl.e  e.|uivalent 
fraction  may  be  a  p.  ft  t  square,  which  is  the  ca.se  in  the 
fractions  40^     ^,^)„      ^^^^ 

•X)'         iMHi'      1000000"* 

but  aot  in  the  fracti..ii.t 

±^       400       40000 

^0'         'iM)'      100000"* 


7.  1.002001. 

8.  44415.5625. 

9.  1.^947.5225. 

a  decimal  fraction 
mal  such  tliat  the 
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Also,  since  for  every  jxiir  of  figures  in  the  square  we  have  one 
figure  in  the  root,  we  shall  have  to  take  a  number  of  figures  in 
the  decimal  part  of  the  square  double  the  number  of  decimal 
places  we  are  U)  have  in  the  root. 

SupiK)se,  for  example,  we  have  to  find  the  square  root  of  .144 
Uy/our  places  of  decimals. 

We  must  have  eiffht  decimal  places  in  the  square,  thus, 
.14400000,  and  we  mark  off  these  and  procee<l  as  in  the  extrac- 
tion of  the  root  of  whole  numbers,  the  root  being  a  decimal  of 
ibe/owrth  order. 

Exercise  XII 

Extract  to  four  places  of  decimals  the  square  roots  of 

1.  20.  4.  .121.  7.  .00064.  10.  .9. 

2.  30.  6.  .169.  8.  .00121.  U.  M. 
8.  .9.             6.  .016.            9.  16.245.            12.  42.03. 

^.  If  we  have  to  find  the  square  root  of  a  vulgar 
fraction,  we  cau  always,  by  multiplication,  make  the 
denominator  a  perfect  square,  if  it  be  not  already  so, 
multiplying  the  numerator  by  the  same  number. 


Ex  1         P       P""^     -^^     v/6 
Ex.1.    >|3  =  s|3-V3  =  :79=-r 


n/9 

We  can  now  extract  the  square  root  of  6  to,  say,  three 
places  of  decimals. 

V6  =  2.449....  ;     .'.  y3  =  H*-^  =  .816... 
Or,  we  might  have  reduced  ^  to  a  decimal,  and  then 
have  extracted  the  square  root  of  this  decimal. 


Exercise 

XIII 

Find  the  square  roots  of 

1.  ff           4.  lUl 

7.  5H. 

10. 

mi 

2-  tW          5.  ^VW/,. 

8.  3AV 

11. 

17H 

3.  m-          6.  5j\. 

9.  65jf 

12. 

llH 
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Find  to  four  places  of  decimals  the  square  roots  of 
18.  |.  15.  6f.  17.  76|f 

1*.  4J-  16.  91  18.  16^. 

Exercise  XIV 

1.  The  product  of  two  equal  numbers  is  731025.    Find 
one  of  them. 

2.  The  product  of  two  numbers,  one  of  which  is  twice 
the  other,  isa270418.     Find  the  smaller  number. 

8.  One  number  is  three  times  as  large  as  another  and 
their  product  is  1647243.     Find  the  larger  number. 

4.  One  number  is  J  of  another,  and  their  product  is 
139876.     Find  the  numbers. 

6.  One  number  is  J  of  another,  and  their  product  is 
10935U.     Find  the  numbers. 

6.  Extract  the  square  root  of  167.9616,  and  of  ^^jy. 

7.  Extract  the  square  root  of  30712.5625,  of  «-u* ,  and 
of  .000000133225.  '  "  ' 

8.  What  must  be  the  least  number  of  soldiers  in  a 
regiment  to  admit  of  its  being  drawn  up  2,  3,  4,  5,  or 
6  deep,  and  also  of  its  being  formed  into  a  solid 
square  ? 

9.  Find  the  square  root  of 

l»  +  2«  +  38  +  48  +  5»  +  63  +  7»  +  88  +  9'«. 

10.  The  product  of  the  sum  of  two  numbers  by  their 
diflference  is  12032013.  One  of  the  numbers  is  2006. 
Find  the  other, 

11.  Resolve  the  number  15876  into  prime  factors  and 
from  these  determine  its  square  root. 
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1 2.  Test  the  following  statements  of  equality  by  work- 
ing to  three  places  of  decimals :  — 

(1)  JUx  v'l3=  Vi43.        (2)   x/Hx  V5=  ^85. 

(3)   Vl20-  v/40_=  J3  (4)   jm~  Vi2=  V20 

(5)   V360  =  6v/10.  (6)   v/i48  =  8v/7. 

13.  Fiud  two  equal  factors  of  779689. 

14.  The  area  of  a  square  lot  is  477481  sq  ft.    Find 
the  frontage  tax  at  $1.37j  per  foot. 

16.  Find  the  side  of  a  square,  the  area  of  which  is 
equal  to  that  of  a  rectangle  960  ft.  by  216  ft. 

16.  Find. the  square  roots  of  10746.4689  and  ^^'^^ 
._    ,,^^  39.69" 

17.  What  will  be  the  weight  of  the  wire  fencing 
required  to  enclose  h  square  lot  containing  2209  sq.  yd 
it  being  known  that  a  roll  of  220  yd.  weighs  255  lbs.  ?    ' 

18.  Tlie  perimeter  of  a  square  is  384  yd.  and  of 
another  448  yd.  Find  the  perimeter  of  a  square  equal 
m  nrea  to  both  of  them. 

19.  How  much  less  will  it  cost  to  enclose  a  square 
pieco  of  land  containing  193600  sq.  yd.,  than  one  con- 
taining the  same  area  in  the  form  of  a  rectangle  550  yd 
long,  the  price  being  12c.  per  yard  in  each  case? 

20.  One-half  the  square  of  a  certain  number  is  275282 
Find  the  number. 

21.  A  sciuare  tank  five  feet  deep  is  to  contain  2000 
cubic  feet.    Find  its  other  dimensions. 

22.  Find  a  number  which  multiplied  by  3.3  of  —  will 
produce  the  aiuare  root  of  652864.  ^^ 

23.  Find  the  side  of  a  square  equal  to  that  of  a  rec- 
tangle 38.4  ft.  long  and  1J>!'27  ft.  broad. 
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Oral  Exercise 

1.  Find  two  equal  factors  of  ]  681. 

2.  A  square  contains  1764  sq.  in.    Find  length  of  one 
side. 

3.  Find  the  perimeter  of  u  .square  which   contains 
3025  sq.  in. 

4.  The  area  of  a  square  is  576  sq.  yd.  Find  its 
perimeter. 

5.  A  square  is  100  yd.  in  perimeter.     Find  its  area. 

6.  How  large  a  sijnare  floor  can  he  made  with  25 
boards,  each  16  ft.  long  and  1  ft.  wide  ? 

7.  The  square  of  |  of  a  nuniher  is  KM).  What  is  the 
number? 

8.  What  is  the  smalle.st  integral  number  by  which  180 
can  be  multiplied  to  produce  a  perfect  s<pmre? 

9.  What  would  it  cost  to  fence  a  square  lot  contain- 
ing 640  ac.  at  62  a  rod  f 

10.  A  rectangular  gt*rden  is  three  times  as  long  as  it 
is  wide,  and  contains  1875  sq.  yd.  Find  its  length  and 
width. 

11.  A  square  bin  has  a  capacity  of  1800  cu.  ft.,  and  is 
8  ft.  deep.     Find  the  length  of  one  side  of  the  l)in. 

1 2.  The  perimeter  of  a  sc^uare  room  is  64  ft.  Find 
the  area  of  the  room. 

13.  A  square  piece  of  cardl)oard  contains  ^A  sq.ft. 
Find  the  length  of  one  side  of  the  square. 

14.  Square  7;  add  15 ;  extract  the  .scjuare  root;  divide 
by  2;  multiply  by  225;  take  t)ie  square  root.  What  is 
the  result  t 
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16.  Square  12;  subtract  44;  extract  the  square  root; 
add  4 ;  square  the  result ;  divide  by  4 ;  extract  the  scjuare 
root.     What  is  the  result  ? 

16.  Find  the  square  root  of  vWs- 

17.  One-half  a  number  multiplied  hv  one-third  the 
number  is  4^.     Find  the  number. 

18.  A  man  plants  his  orchard  witli  1225  trees  and 
arranjijes  them  so  that  there  m*-  as  many  rows  as  there 
are  trees  in  a  row.  How  many  fives  are  there  in  each 
row? 

1 9.  A  society  coUected  $42.25,  each  member  contribut- 
ing as  many  cents  as  there  were  members.  Find  the 
number  of  members. 

20.  A  square  floor  is  made  from  64  boards,  each  one 
3  in.  wide  and  9  ft.  long.    Find  .ne  length  of  the  floor. 

21.  A  certain  numl)er  taken  as  a  factor  four  times 
gives  a  product  2401.     Find  the  number. 

22.  It  requires  just  256  sq.  yd.  of  matting  1  yd.  wide 
for  a  square  room.     What  is  the  width  of  the  room  : 

28.  How  large  a  square  table  can  be  made  from  two 
boards,  each  12  ft.  long  and  18  in.  wide? 

24.  How  much  will  it  cost,  at  25c.  a  yard,  to  fence  a 
square  lot  containing  3969  sq.  yd.  ? 

26.  A  rectangular  field  contains  9408  sq.  yd.     It  is 

3  times  as  long  as  it  is  wide.    Find  its  length  and  width. 

26.  A  body  of  soldiers  in  column  form  2025  ranks, 

4  abreast.     If  they  were  drawn  up  in  solid  sciuare,  how 
many  would  there  be  on  each  side  ? 

27.  What  is  the  number  which-  multiplied  bv  807  of 
itself  gives  1620  as  product  ? 


CHAPTER   V 

COMPOUND  QUANTITIES 

Exerrlitr-  XV 

1.  Find  tlic  aiiM»uiit  of  'l  of  2  «\vl.  To  lit  +2  of  ,5  cwt 
8H  11)  +  ^  of  7  A- 11). 

2.  RediK-e  2  da.  3  hr.  5  iiiln.  to  the  fraction  of  a  week. 

3.^  When  60  11).  7  oz.  avoir,  is  the  unit,  find  the  niea.'»ure 
of  25  11).  7  oz.  avoir. 

4.  Find  the  amount  of  J\  of  £l  +  ^  „f  2.s-.  <W.  +  L'  of  a 
guinea. 

5.  What  fraction  of  4  Ih.  1  oz.  S  dwt.  In  jjr.  in  1   Ih. 
1  oz.  9  dwt.  15  gr.  ? 

6.  Find  the  value  of  (,i)  2.(M);{125  of  £H  and  of  (h)  .0875 
of  a  hundredweight. 

7.  Express  6  cwt.  2  qr.  7  11).  as  the  deeinial  of  a  ton. 

8.  Find  the  amount  of  ,',s  of  a  inile+ij  of  40  rd.  +J 
of  a  yard. 

9.  If  the  ui.it  of  measurement  he  2^  yd       vhat  is  the 
measure  of  2.V  ft.  ' 

10.  Find  the  amount  of  2.1872  of  2  I.  5  cwt. 

11.  Reduce  2s.  <w/.  to  the  decimal  of  a  guinea. 

12.  What  decimal  of  a  ix)und  Troy  is  j  of  a  peimy- 
weight? 

13.  If  the  unit  of  iiieasuremcnt  be  5  in.,  what  is  the 
measure  of  ^f  j  of  a  mile? 

5  «K 
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14.  Find  the  value  of  .046876  of  1  lb.  Avoir.  +  .375  of 
1  lb.  Troy. 

15.  Reduce  3  bu.  I  pk.  to  the  fraction  of  6  bu.  3  qt, 
and  express  the  result  decimally. 

1 6.  Find  the  value  of  f  S.  +  :S  +  /■  +  4*  • 

O        12     15     20 

17.  Divide  9366  farthings  into  an  equal  number  of 
sovereigns,  half-sovereigns,  half-crowns,  and  farthings. 

18.  If  telegraph  posts  are  plact'd  66  yd.  apart^  and  a 
train  pa-^ses  one  in  every  three  seconds,  how  many  miles 
an  hour  is  the  train  running? 

19.  Reduce  11  ro.  11  wj.  |m).  11  s(,.  yd.  to  inches,  and 
find  what  fraction  the  result  is  of  3  ac. 

20.  The  distance  lietween  two  wickets  was  marked  out 
for  22  yd. ,  but  the  yard  measure  was  j^  of  an  inch  tcK) 
short.     What  was  the  actual  distance  ? 

21.  How  long  would  a  colunni  of  men,  extending  3420 
ft.  in  length,  take  to  march  through  a  street  a  mile  long  at 
the  rate  of  58  paces  in  a  njinute,  each  pace  being  2i  ft.  ? 

22.  Having  given  that  the  weight  of  a  cubic  foot  of 
water  is  1000  oz.,  and  that  the  im|)erial  gallon  contains 
277.274  cu.  in.,  find  the  weight  of  a  pint  of  water. 

23.  Gold  of  the  value  of  £423267  arrives  from  Australia. 
What  is  its  weight  in  pounds  avoir.,  the  price  being  £3  iSs.' 
I)er  ounce,  Troy  ? 

24.  Tin*  whole  time  occupied  by  a  tniin  120  yd.  long, 
i-  travelling  at  the  rate  of  20  mi.  an  hour,  in  crossing  a 

bridge  is  18  sec.     Find  the  length  of  the  bridge. 

25.  Find  the  value  of  .857142857  of  £10  14«.  Id.  ac- 
curately ;  and  show  that  the  error  committed  by  neglecting 
all  decimals  of  an  order  higher  than  the  fifth  is  less  than 
y^j  of  a  penny. 


CoMPorND  Quantities 


67 


26.  Statt'  the  roiiiH'ttion  In'twct-ii  Troy  ami  Avoir, 
wfightj^.  A  ring  weighs  1  dwt.  4  gr.,  and  is  worth  £1  2.<». 
If  1050  of  suflf  rings  )h'  packed  in  a  b..x  weighing  SX  II.., 
what  would  it  eost  to  convey  tlieni  144  mi.  at  the  ra'tc  of 
on.  per  long  ton  jht  njile  ? 

27.  A  can  walk  a  certain  <li.xtance  in  4.V  hr.,  taking  .". 
steps  82  in.  long  each,  in  2  xvr.  How  nia'ny  stei.s,  each 
1  yd.  long,  must  he  take  in  one  minute  t..  walk  half  the 
distance  in  2  hr.  ? 

28.  A  .sheet  of  paiKT  h}^  ft.  long,  and  2'  ft.  wide,  is  <ut 
into  strips  1  in.  wide.  How  many  such 'sheets  of  jMiju-r 
will  it  take  to  make  strips  to  go  round  the  earth,  a  distance 
of  2.')000  mi.  ? 

29.  Find  a  decimal  nudtiplier  which  will  convert  Trov 
ounces  iM'r  inch  into  tons  imt  mile.  Use  it  t*.  find  the 
weight  in  tons  jn-r  mile  of  wire,  which  weighs  ijj^  (,f  an 
ounce  Tr(»y  to  the  inch  run. 

30.  How  naich  alloy  mu.st  Ihj  mixed  with  ;?()  oz.  of 
gold,  worth  £4  4s.  6d.  an  (.mice,  to  reduce  the  value  to 
£3  10.S.  5(1  an  ounce,  if  the  alloy  is  worthle.'^s  ? 

31.  A  runs  a  mile  race  with  Ti  and  loses.     Had  he  Tun 
>  i  faster,  he  W(.uld  have  won  l.y  11  yd.     Compare  their 

rates  of  running. 

32.  A  sidereal  «lay  is  less  than  a  solar  day  l.v  :i  niin.  .'.<»  sw. 
In  how  many  days  will  the  difTcrence  ami.unt  t(.  24  hr.  ? 

33.  The  exact  l.ngth  of  the  year  iM-ing  :i(5.-)  da.  .'.  hr.  4.S 
min.  49.7  sec,  and  computing  time  as  at  present,  find  the 
error  in  12000  yr. 

84.  Reduce  0  mi.  7  fur.  30  per.  •">  ytl  1  ft  9  j,,.  to  inches, 
and  show  that  the  work  is  correct  hy  changing  it  to 
miles,  etc. 
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86.  The  fore-wliM'l  of  a  carriajje,  whii-li  in  1 1  ft.  in  cir- 
<-umference,  makcH  71H  revolutions  nion-  than  the  liind  one 
in  g«)ing  7  mi.     Find  the  eirfuniferenoe  of  the  hind-wheel. 

86.  A  train,  which  travels  at  the  luiiforni  rate  of  WJ  ft. 
a  Hetontl,  leaves  Toronto  for  Montreal  at  6.25  n.in.  When 
will  it  reaih  Montreal,  the  dintftnce  l>eing  ilSS  mi.?  At 
what  distaiM'«(  from  Montreal  will  it  meet  a  train  which 
leaves  Montreal  for  Toronto  at  8  a.m.,  and  tnivels  one- 
third  faster  than  it  dt>e8? 

37.  From  Ephesus  to  Cunaxa,  Xenophon,  with  ihe 
arniv  of  Cvrus,  marehed  1<)().50  stndia  of  202  vd.  9  in.  each 
in  93  da.  Find  the  average  lengtli  of  a  day's  march  in 
miles  and  yards. 

38.  How  many  strokes  of  his  legs  must  a  person  on  a 
bicycle  give  in  going  2H  mi.,  sujiiwsiiig  each  whei-l  to  have 
a  circumference  of  2*  yd.,  and  that  two  strokes  turn  the 
wheel  tive  times  round  ? 

39.  If  the  magnitude  of  the  lineal  unit  1h>  given,  what 
are  the  corresponding  units  of  area  and  volume?  Exemplify 
when  the  lineal  unit  is  12  in. 

40.  A  cent  piece  is  one  inch  in  diameter ;  how  many 
can  1k^  laid  in  rows  touching  each  other  on  a  table  which 
is  7  ft.  (5  in.  long  and  3  ft.  4  in.  wide ;  and  what  is  their 
value? 

41.  Divide  17  ac.  2  ro.  38  jht.  19  yd.  7  ft.  45  in.  among 
A,  li  and  V,  giving  «.  li  as  much  again  as  to  A,  and  to 
C  2  of  what  A  and  H  get. 

42.  If  68  bales  of  linen  contain  670  '  yd.,  and  each 
Imle  contains  34  pieces,  and  each  piece  n  •  same  number 
f !  yanls,  how  many  yards  are  there  in  eact;  piece? 

43.  If  the  pressure  of  the  atmos[)here  at  the  surface  of 
the  earth,  when  the  barometer  stands  at  ;>0  in.,  be  15  lb. 
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on  the  B(jUiiro  imli,  wli.it  is  th«'  piVHsnif  in  ]M)Uii(ls  on  (he 
surfaci!  of  tin-  human  ImmIv,  HU|>jM»8in;?  it  to  b«)  lo  s<|.  ft.? 
What  would  Im'  th«'  (Uflforcmo  <»f  the  im'ssure  when  the 
bammeter  KtiiiulH  ut  25)  in.  ? 

44.  What  will  2  l>u.  3  pk.  3  qt  of  Htrawt)erri«>H  eoxt  at 
12jt\  iH!r  quart? 

45.  A  laborer  dug  130  r<l.  4  yd.  2J  ft.  of  ditehin^'  at 
•2.i  jHTrod,  for  which  he  is  to  take  $l(X)in  eash  and  wheat 
at  87^c.  j)er  hushel.  To  what  <|uantity  «»f  wheat  will  he  Iw 
entitled  ?    , 

46.  A  farmer  had  a  field  of  eorn  consisting  of  120  rows, 
and  each  row  contained  9.')  hills,  and  each  hill  had  on  an 
average  4i  ears  of  com.  if  it  takes  M  ears  of  corn  to  maki- 
a  (juart,  what  is  the  ])r(Mluce  of  the  fK-ld  worth  at  4.j«'. 
]wr  hushel  ? 

47.  If  John  huy,  hy  avoir,  weight,  12  Ih.  of  ojiium  at 
37jc.  jK-r  ounce,  and  sell  hy  Troy  weight,  at  4()c.  iwr  ounce, 
should  he  gain  or  lose  hy  8o  doing,  and  how  much? 

48.  A  person  purcha.ses  go(Mls  at  the  rate  of  81.80  jkt 
jwund,  Troy  weight,  and  sells  them  agjiin  hy  avoir,  weight. 
At  what  rate  nuist  he  8«*ll  i)er  ounce  so  as  exactly  to 
reimhurse  himself? 

49.  By  multiplying  a  certain  weight  hy  a  whole  numlM-r 
the  result  is  8  Ih.  20  gr.  avoir,  weight,  and  hy  nndti- 
l>lying  the  same  weight  hy  anoth<'r  whoh-  nundn'r  the 
result  is  S  Ih.  11  oz.  1(J  dwt.  Ki  gr.  Find  the  largest 
weight. 

50.  Find  the  H.  C.  F.  and  the  L.  C.  M.  of  4!)  ac.  .'J.ro. 
38  IX).  2^'  yd.  and  (»;5  ac.  2  ro.  U)  \hk  11^  yd. 

51.  What  is  the  greatest  unit  of  time  with  which  2  da. 
14  hr.  50  Tuin.  and  2  da.  19  hr.  10  min.  can  be  Ixjth 
expressed  as  integers  ? 
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52.  A  pTHon  hiw  408«  francn  worth  O^'rf.  cftch,  the 
m.\\w  mimlHi'  of  <lolIarM  worth  4j».  t\il.  twh,  «in<l  hiw  hh 
many  ruiHM'H  worth  2*.  \\i.  each,  and  one-fourth  aw  many 
Himnlsh  n-aln  worth  lid.  each.  If  he  receive  £1500  lor 
all  of  them,  how  much  dwH  he  gain  or  lone? 

Oral  ExerriM 

1.  Ilcduce  2  l»u.  J)  (jt,  to  jiintM. 

2.  Find  the  sum  of  '\  ll».  avoir.,  and  ^  of  12  oz.  avoir. 

8.  How  many  days  an-  there  iK-twcH-n  July  25  and 
August  17? 

4.  Which  of  the  ft»llowing  vears  were  leap  vears  :  1850, 
lH7;i,   1892;'li)00|'lJK)47^ 

5.  A  horse  stMuds  ](>>  hands  liigh.  (Jive  his  height  in 
fc<'t  and  inches. 

6.  The  average  depth  of  a  |Mind  is  7|  fathonis.  (live 
its  depth  in  feet  and  inches.   ,  - 

7.  Compare  the  distance  round  a  quarter  sintion  of  lami 
with  that  round  a  section.        2^'^ 

8.  Find  the  cost  of  5  gal.  2  (jt.  of  milk  at  7c.  jx^r  quart. 

9.  How  much  cordw(M>d  is  there  in  a  ]>ile  20  ft.  long, 
')  ft.  wide  and  8  ft  high  ? 

10.  Find  the  cost  of  a  pile  of  w»mh1  24  ft.  long,  8  ft.  wide 
and  12  ft.  high,  at  $0  per  cord. 

1 1.  H-ovv  many  o-cent  jneces  are  there  in  ^^  of  $3  ?  ^  * 

12.  H  10  <l\vt.  of  silver  are  worth  35c.,  find  the  value 
of..'}  Ih.  .5  oz.  (»f  silver. 

13.  If  a  druggist  charges  TiOc.  for  ten  powders  of  15  gr. 
each,  at  what  rate  is  that  ])er  ounce? 

14.  A  Imtcher  iMuight  Incf  at  *8.75  percwt.  and  retailed 
it  at  17c.  a  jHiund.     Find  his  gain  on  a  12-iM>und  roast. 
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15.  How  numy  Hteps,  eacli  2  ft.  hnij?,  will  a  l>oy  Uike  in 
guing  36  rd.  ?  J  '^^  w  -^  vii^^ 

16.  How  many  H<|uan«  yartls  (»f  oil  rl«»th  are  required 
for  a  rectangular  room  12  ft.  by  16  ft.  ? 

17.  How  many  cubic  feet  are  there  in  a  stick  <»f  w|nare 
timber  16  in.  wide,  12  in.  thick  and  24  ft.  long?  X'^  ^i 

18.  How  many  pint  lx»ttleH  will  Im-  r(M|uire<l  u*  ht)ld 
5  gal.  1  qt.  of  t(miat4i  cataui»*NT- 

19.  .\  fanner  Hold  8  bu.  3  pk.  of  clover  hhmI  at  16  a 
bushel  and  received  in  (rn'ment  10  bu.  3  pk.  of  wheat 
at  80c.  a  bunhel.     How  much  in  still  <luc  him  ? 
^0.  Find  the  cost  of  7  gal.  1  qt  of  milk  at  5c.  i>er  pint. 

21.  How  much  t<»a  will  it  re<iuire  to  fill  6  i'anistern,  each 
containing  1  ll>.  S  oz.    V'^'^" 

22.  If  4  oowk  eat  3  t.  18  cwt.  of  hay  during  the  winter, 
how  nuich  will  keep  12  cowh  ? 

28.  A  family  usi's  8  doz.  and  9  eggs  ea<'h  week  ;  how 
many  eggs  would  it  use  in  8  weeks  ? 

24.  If  4  bags  w.'igh  8  cwt.  2  (jr.  10  lb.,  what  is  the 
average  weight  of  each  bag  ? 

25.  A  farmer  cut  15  t.  6  cwt.  of  hay  from  6  ac. 
What  was  the  average  per  acre?   .^  "     •'< 

26.  How  much  clover  seed  will  be  recjuired  ti»  sf»w  a 
field  of  8  ac,  one  acre  requiring  1  pk.  5  qt.  ? 

27.  At  5c.  jK'r  inch  how  much  will  2  yd.  2  ft.  2  in.  of 
silver  wire  cost  ? 

28.  A  crock  with  the  butter  in  it  weigh.s  34  lb.  8  oz. 
The  crock  alone  weighs  6  lb.  12  oz.  How  much  butter 
did  the  crock  contain  ?  '-y  i'^  h^. . 
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THE  METRIC  SYSTEM  OF  MEASURES 

/tit.  Till-  Nfctric  Svslciii  df  MtiisiircH  wuh 
••stul.IiMln.l  in  Knincc  at  the  imkI  of  tli«' 
ISth  ccnturv.  It  has  Ih<m  adupttMl  hy 
UHwi  of  tJi.'  nations  of  Kun.|>v  an<i  StutJi 
America,  It  is  almost  univiTsaliy  uwmI 
in  scientifii-  ticatisfs. 

'Djc  fiuxlanicntal  iniit  is  the  Metre 
a  int'asur*'  of  length  su|>|m)s*(|  to  Ix-  equal 
to  the  ten-millionth  part  of  the  ilistance 
fronj  the  North  Pole  of  the  Earth  to  its 
E«iuuti>r,  an<i  is  detined  hy  law  to  Ik'  the 
<listan«'e  iMtu«'«'n  the  jmhIs  of  n  jcmI  of 
platinum  made  hy  l{<)nla,  the  tem|Hru- 
ture  iH'inj?  that  of  meltinjj  ice.  It  has 
sinc«»  Ihh'u  foinid  that  liorda's  rtnl  is  not 
exactly  the  ten-millionth  i>art  <if  the 
distance  In'tween  the  E(|uator  and  the 
North  Pole,  so  the  Metric  Standard  is 
Borda's  Rod  and  not  the  terrestrial  jiIoIk*. 

*Z4,  Th<(  advantages  of  tlie  Metric  .System 

may  l)e  hriefly  enumenited  as  follows  : — 

(rt)  It  does  away  with  the  Heduction, 

Addition,  Suhtraction,  Multiplication  and 

Division  of  Compound  Nundu'rs. 

(h)  All  arithmetical  oiH-rations  are  the 
name  as  for  simple  numln^rs. 
(c)  As  it  would  give  all  nations  a  universal  systeni  of  meas- 
ures, its  fieneral  introduction  would  greatly  facilitate  trade 
and  exchange.     Practically  this  is  its  gn-atest  advantage. 
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UNITS  or  MCTRIC  MCASURIS 


1.    LKXnril.— Tin-  Mttir. 

SiuKAcK.— TIm'  Ar.:=.  100  H.iuan-  nirt 


rt's. 


.{.  Soi.ihiTV.— TlHSt«-ri-l  (III 


tlr  lIH'ln 


4.  ("Ai'AciTY.— Tl...  I,itn'-tli.-  cuIh'  ..f  tl..'  l.nth  |..-.it  <.f 


a  nu'iiv, 


/).   Wkkjht.  -T!(.    (lianiiiM.    whirh  is  fl 
>f    (listi]l<-<|    water   wliiili    (ill«   fli, 


(•  weight  of  a 


({Uaiitit; 

liunilndtli  njirt  <»f  .i  iiirtn 

Tlu'  tahli  s  ,,f  \\  .  ifflits  ii  1(1  AfcasKri's  under  the  Mclric 
System  ar  <  ..usiriH-teeJ  fip,  n  ..iw  'iiiifurin  priiuiple,  JVe- 
fixesderiv  .i  lioi..  «,re  k  hi  I.itiii  are  attaelied  to  ea.  Ii 
of  the  units. 

I;K!  I-.     CKKKIXKs 

Deka  stands  for         .  .     .       ID  times 

Het-to  stHuds  for l<N)tiiuesl 

Kilo. stands  for '<««»  times'  f|„.  „„it. 

Myria  stands  for liMioo  timeNJ 

.M«'>fa  stantis  for  ....       Khmmmn*  times,' 

LATIN    I'HKFIXKS 

Dm  stands  for  the iDtli  part 

(Vnti  .stands  for  the  .     ...  l(M)th  i»iirt , 
.Milli  stands  for  the   .     .     .     .       loouth  part    "'""'  '"'''• 
Miero  stands  for  the.     .     .     l(MHHMM»th  part ' 
Thus, 

A  dekanieter =l(»n)etres. 

A  heetolitre -  loo  lit,.,.., 

A  kilogramme -  Khm)  ^lannnes. 

A  myriainetix'  .     .  ' -  kkjoo  metre.s. 

Also, 

A  decilitre -  _]  ijtro. 

A  fentimetre .oj  „n.tn.. 

A  niillijjramme -.(H> I  gramme. 

AmieriHuetre -.(mkmmii  metre. 
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LINEAR  MEASURE 


.01  metre. 
.1 


10  millimetres  (mm.)  =  i  centimetre  =■■■ 
10  centimetres  (cm.)  =  I  decimetre  — 
10  decimetres  (dcm.)=  1  metre  =         1.  " 

10  metres  (m.)  =  l  dekametre  =       10.  " 

10  dekametres  (Dm.)  =  1  hectometre  =     100.  " 

10liect<>metres(Hm.)=l  kil<in»etre     =   10(X).  " 

10  kilometres    (Km.)=-1  myriametre  -  KXKX).  " 

1  metre  =  39ff  inches  nearly;  70yd.  =^()4  metres  nearly  : 
8  Km.  =  .')  miles  nearly. 

1  inch  =  2. .5399.54  centimetres.  1  yard  =  0.91 4383  metres. 

1  foot  =3.04 794.'>  decimetres.  1  mile  =  1.6093 1.'>  kilometres. 

The  change  from  one  dencnnination  to  another  of  ('(lual 
value  is  eflfe<'ted  hy  changing  the  position  of  the  decimal 
IH>int.  Tluis  4o7.94  nK'tre8  =  4.'').704  dekanietres  =  4.o7i)4 
htH'tometres  =  .4')794  kilometres.  Also  4.')7.n4  metres  = 
4')79.4  decimetres  =  45794  centimetres  =  4")794()  milli- 
metres. 

Ni>TR.  —  A  rough  rule  for  converting^  French  metres  into  English 
ymrds  is  to  add  10  per  cent  to  them.  Thus  40  metres  are  nearly 
equal  to  44  yards. 

Exercise  XVI 

1.  Read  7nS.4f5.'»  ni.,  giviiiir  tlic  denomination  of  each 
figure. 

2.  Write  ')  Km.  7  m.  ',\  cm.  W  mm.  in  the  denomination 
of  the  prime  imit  (metre). 

In  the  same  way  as  in  2  write. 

3.  17  Km.  SHni.  3  dciu.  S  mm. 

4.  ()  Mm.  7  Dm.  8  d .iii.  7  Jiim. 

6.  E.xpri'ss ').7<)  Km.  in  metres,  in  <lccimetres,  in  milli- 
metres. 
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6.  Express  K7(»9   iniii.    in   metres,    in    l^eetonietres,   in 
kilometres. 

7.  Measure  tlie  length  of  this  page  and  express  it  in 
centimetres. 

8.  Measure  tlu^  length  <»f  tl)e  r(.M)ni  and  express  it  in 
metres. 

9.  Add    7.00  ni.,    o.s   Km..    7    Dm.,   19.(5  dm.  and 
7890  n)m. 

10.  From  1  Mm.  take  7  Km.  T)  dcm.  (5  nnn. 

1 1.  A  train  runs  3fi.S4  Km.  jht  hour.    How  far  does  it 
go  in  3.25  hr.  ? 

12.  A  merehant  Inrnght  189(5  m.  of  elotli  at  IH.!.')  jx-r 
metre.     What  did  the  cloth  cost  ? 

13.  Posts  are  i)laced  1..')  m.  Mi>art  along  a  distance  of 
4.(55  Km.  from  a  stone  wall.     How  many  posts  are  there? 

14.  How  many  m.  of  fence  will  enclose  a  rectangular 
field  (525.7  m.  h»ng  and  878..'J  nj.  wide? 

15.  How  many  times  will  a  wheel,  the  circmnference  of 
which  is  .'J.25  m.,  turn  in  a  distjmce  of  10.5  Km.  ? 

16.  Express  2478.24  Dm.  as  kilometr<'s  ;  as  decimetres. 

17.  Find  the  cost  of  5  Dm.  7  m.  5  dm.  of  dress  g(MMls 
at  80c.  a  metre. 

18.  Find  the  difference  iM'tween  .'}<5.75  m.  and  542  dm. 
Answer  in  metres. 


«1. 


SQUARE  OR  SURFACE  MEASURE 


ino  iM|.  millimetroH  (Hq.  uini.)  =  l  sq.  cenliinitrc^  .(null  sq.  meire. 

lUUsq.  ueiiUnietl-eH  (liq.  <iii.):^lsq.  duL'imctre  -  .01 

Km  Mq.  decimetres  (Hq.  dcm.)  =  1n<4.  metre         r-  i,  ••     ^icentare 

IWaq.  metroH  (xq.  tii.)^lsq.  dckametre^       100.  "      - 1  aro. 

101)  sq,  dekametreH  (sq.  Dm.)  ==  I  sq.  hectometre  -    100r)().  '•     r,  i  hectare 

100  sq.  hectonietres  (sq.  Hni. )  ^  1  sq.  kilometre  -  lonoiioa 


7(>  Arithmetic 

Tlu'  centan',  art*  and  hcctiiiv  an"  uhccI  only  in  measuring 
land. 

10()  cen tares  (ca.) =1  are  (a.) 

lOOare.H =  I  lu'ctiire  (Ha.) 

The  luH'tare  is  rather  less  than  2h  acres. 

1  s<(iiare  iiuli  .     ......     =().4r)13Gfi9    sq.  cm. 

1       "       ffK.t =J).:J899083    sq.  deiii. 

1       "       yard =0.83r>0y71.'i  wj.  m. 

1      "       acre =0.40467101  hectare. 

X(*TK.  —  Since  it  takes  100  of  one  denomination  to  make  one  of 
the  next  higher  in  square  measure,  the  decimal  point  must  be  moved 
two  places  m  changmg  from  any  denomination  to  the  next  hig'her  or 
lower. 

ExerciHe  XVII 

1.  Express  5  Ha.  2  a.  i't  ca.  as  hectares;  as  ares;  as 
cen  tares. 

2.  Express  10  sq.  Km.  7  sq.  Hin.  ">  si|.  ni.  as  square 
metres. 

3.  Write  the  follov,  in«^  as  sij.  m.  :  (5  s»|.  Dm.  7  sij.  ni. 
81  s(|.  dcm. 

4.  How  many  s(|.  m.  are  there  in  270')()08  scj.  mm.  ? 

5.  Measure  this  pa<re  an<l  express  its  area  in  s(|.  centi- 
metres. 

6.  Measure  the  toj»  of  your  d«'sk  and  express  its  area  in 
S(|.  decimetres. 

7.  Measure  the  l)lacklM)ard  and  express  its  an-a  in  s<i. 
metres. 

8.  How  many  sq.  metres  are  there  in  the  floor  i»f  tlip 
school  nioni  ( 

9.  How  nujch  carpet  a  metre  wide  will  l»e  re«|uired  to 
cover  the  lloor  of  a  room  12. (>  m.  lon<;  and  10.7  m.  wid«' ? 

10.  A  rectanjjjuliir  ]>iece  of  lan<l  containing  ]284.;»6oa. 
•"■?  40.2  111.  loll''.     Find  its  width. 


The  Metric  System  of  ^Ieasures  77 

11.  Find   tln"  cost  of  2')  Hii.   2.')  a.  of  land  at  Uo  a 
hectare. 

12.  Express  the  diflVrenee  between  1  Ha.  and  1  a.  in 
{;entjin's. 

13.  Reduce  TS(>{)()  jires  to  lieetiuvs. 

14.  Find  the  cost  of  oC.  Ha.  of  land  at  ^.O-Jo  imi-  ccnlare. 

15.  Sui»|»osinj;  your  school  l(.t  to  U' a  rectanjrie  i.")().(ini. 
long  and  8.").,')  m.  wide,  and  the  huildinfis  to  occupy  just 
406  s<|.  ni,,  what  space  is  left  f<»r  the  play  gn.und  ? 


*i8. 


MEASURES  OF  CAPACITY 


inoncn.  iiiillitnotrcM (ciiiiii.)  -1  cu.  icnliiiuli-c      .(KKmiI  .  u.  im-tic. 
KMIiii.  ceiitiiiietresif.cin.)   -  1  <ii.  (lotiiiieli-tj  _  .tifn 
UlOOcu.  decinietrcH  (c.dciii.)-l  <'ii.  iiieirc  =1. 


1  litre. 
1  sleit;. 


The  units  are  obtained  l.y  <uhing  the  units  of  Linear 
Measure. 

The  Stere  is  the  unit  ustd  in  nieasurin-r  w.ioil,  excava- 
tions, etc. 

1  «tere =  l  ,<.,,■.  y.l.,  ncaily. 

3i'iy.steres =  1  roid,  nearly. 

In  measuring  licpiids,  the  Litre  is  used,  and  in  measur- 
ing grains,  fruits,  etc.  the  Hectolitre.  The  sanu-  numeri- 
cal preH.xes  an-  used  with  the  litre  as  with  the  metre. 

1  cuhic  inch   ....    =  Ifi.UHfJlTfi  cu.  cm. 

1      "     f"<^'t    ....     =:iH.;ji,-,;iii' ni.  (Icni. 

1  Kallon =  4.5434r)7!>7  litres. 

Ni)TK.  Since  it  takes  1000  of  one  denomination  to  make  one  of 
the  next  higher  m  cubic  measure,  the  decimal  point  must  be  moved 
three  plw:cs  in  changing  from  any  denomination  to  the  next  higher 


or  lower. 


Excrci!«e  Will 


1.  Write  71-")  cu.  m.  7  cu.  dem.  7S  cu.  cm.  as  cii.  metres; 
as  cu.  dcni.  ;  as  cu.  cm. 

2.  Express  7  Kl.  4  1)1.  7  1.  S  ,1.  as  litres  ;  as  nullilitres. 


hmhHH 


mHii 
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8.  Reduce  456. 7H  cu.  ni.  to  cubic  (U-kaiJH'trcs  ;  to  cubic 
decimetres. 

4.  Find  the  cost  uf  14  Ht.  5  (hi.  of  w(mmI  ni  $1.54  a 
stere. 

"6.  How  many  steres  of  earth  must  \)e  reniovi'<J  from  a 
celhir  3,5  m.  deep,  20.4  m.  long  and  12.H  ni.  wide? 

6.  How  many  Pteres  of  wchhI  are  there  in  a  pile  KJJi  ni. 
long,  4.5  m.  wide  and  3.4  m.  high  ? 

7.  If  it  cost  $35.50  to  remove  118  Ht.  8  dst.  of  earth, 
how  much  will  it  cost  to  r«*niove  75  j  st.  ? 

8.  Measure  this  book  and  determine  the  number  of 
cubic  decimetres  in  it. 

9.  Measure  the  school  room  and  express  its  capacity  in 
cu.  metres. 

10.  How  many  load.-i  of  earth,  each  nieasurinjr  3.25  cu. 
m.,  will  fill  a  rectangular  hole  14.3  m.  long,  (>.5  m.  Avide 
and  5  m.  5  dcm.  deep  1 

11.  A  cistern  is  4  m.  long,  24  d(;m.  wide  and  80  cm. 
deep.     Find  its  capacity  in  litres. 

12.  How  many  times  must  3  1.  4  del.  Im  taken  from 
2125  cl.  to  leave  11  1.  5cl.? 

18.  Find  the  cost  of  12  Dl.  7  1.  of  milk  at  7c.  a  litre. 

14.  Find  the  value  of  5  HI.  4  Dl.  of  wheat  at  $2.35  a 
hectolitre. 

15.  At  58c.  a  litre  find  the  cost  of  12  1.  8  dl.  of  molasses. 
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MEASURES  OF  WEIGHT 


10  iiiilligratnH  (mg.)  =  I  centigram  = 
10  centigrams  ,(cg-)=  I  decigram  = 
10  decigrams    (dog.)  =1  gram  = 

10  grams  (g.)=  1  dekagram  = 

10  dekagrams  (Dg.)=  1  hektogram=   100. 
10  bektograms  (Hg.)  =  1  kilogram    =  1000, 


.01  gram. 
.1       " 
1. 
10. 
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1  i-uhic  ffntiiiietif  ..f  .li.tilK.l  water  at  -J  ('.  at  the  seas  level 
in  the  latitude  of  Paris  is  1  ;,'raiii. 

1(RM3  ,ul.i(!  .entiinetiv.s  nf  distille«l  water  weighed  un.ler  the 
same  conditions i  kilograni  (Kg.). 

^  H'"^'"' =0.064798}>.'-,  Kram. 

'''''■oyoz -31.1034})fi    gmniH. 

^  "^- '^^ "''••' -28  grams.    . 

1  lb.  Avoinl -0.45.3592(5.^  kilo. 

'«""" -1. 5.432  gniins. 

^'*''"«'^"' -2.iU).Avoirrhi|.<,is,  nearly. 

In  weighing  heavy  articles  two  other  weights,  the  ,,,N„f„f 
(KM)  Kg.)  and  the  to„„e,i,i  or  ton  (loOO  Kg.)  are  used.  The  ton 
is  a  little  less  than  2205  lb. 

Exercise  XIX 

1.  XauH!  tlir  (Icnoniinution  of  each  figure  in  .'{-ITl.OSfj.S 
grains. 

2.  ExpresH  ;j4o<5.5  ,jr.  ..s  prams;  ns  hektogranis  ;  as 
kil«>frranis. 

3.  How  nmny  tenti<rranis  arc  tlierc  in  4:i  Ka.  -J  I).'  .".  <r 
7  dcg.  ?  6         ^-     «-• 

4.  By  how  many  grams  <l<)  21  Kg.  exceed  14  K<'  7  H-r 

7  Dg.  ?  ^-        '    r- 

5.  Multiply  ;5  Dg.  7  g.  r,  ,„g.  by  l(XJO  ami  express  lli. 
result  as  kilograms. 

6.  A  vessel  contains  71  Dl.  o  ,1,1.  of  water.     Kxpr,'ss 
the  weight  of  this  water  in  grams  ;  in  nig. ;  in  dcg. 

7.  Find  the  weight  of  4.5  hectolitres  of  water. 

8.  Find  the  weight  of  the  water  in  a  rectangular  1h)x 
1.4  m.  long,  .8  m.  wide,  .75  m.  deep. 

9.  Neglecting  the  weight  of  th,'  vessel,  how  heavv  is  a 
vessel  holding  78  dekalitres  of  water  ? 


r 
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10.  How  niJiny  U'ttiTs,  each  wi'ijjhiiij?  H.5  p.,  will  lie 
miuiml  to  weigh  8.15  Kg.] 

11.  At  10c.  a  pmni,  what  is*  the  cost  of  8()  p.  4  dp.  of 
(quinine  1 

12.  A  ve(*sel  weighs  17.4  Kg.  and  holds  7S<>'>  litres  of 
water.     How  nuuh  does  the  whoU*  wt'igh  ? 

13.  Mercury  weighs  13.5  times  as  much  as  water.  Find 
the  weight  of  17  litres  of  mercury. 

14.  A  Hask  weighing  10  g.  when  empty,  weighs  10.H465  g. 
when  filUd  with  air,  and  olO  g.  when  tilled  with  water. 
Find  the  relative  weight  of  air  to  water. 

15.  A  flask  when  emi)ty  weighs  60  g.,  when  iille«l  with 
alcohol  it  weighs  ISO  g.,  and  when  filU'd  with  water  it 
weighs  210  g.    Find  the  relative  weight  of  ah^ohol  to  water. 

Exercixe  XX 

1.  How  many  decimetres  are  i-tjuivalent  tt»  10()72''» 
millimetres  t 

2.  Reiiuired,  the  nundnT  of  milligrams  in  1")  cu.  cm.  of 
water  measured  at  4C. 

3.  How  many  millimetres  and  centimetres  are  resi)ec- 
tively  contained  in  0.4:>7  of  a  decimetre  ? 

4.  How  many  s<iuare  centimetres  are  then;  in  15.5 
stjuare  metres? 

5.  How  many  square  decimetres  are  containt'd  in  108G42 
scjuare  centimetres  ? 

6.  Define  the  gram  and  litre.  How  many  gi-araa  are 
contained  in  1.725  kilograms  < 

7.  How  many  milligrams  are  there  in  a  decigram? 
How  many  decigrams  in  a  kilogram  ? 

8.  How  many  centigrams  are  there  in  2.507  kilograms  ? 
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9.  Kwiuired,  the  munher  of  milligrams  uuntained  in 
6  cubic  contimetres  of  water  measured  at  4"C. 

10.  A  gallou  is  e<iual  to  4.54;j  litres.     How  many 
cubic  ceutimt'tres  are  eontaiued  in  oue  piut? 

1  i.  Three  pipes  furnish  respectively  30  litres.  45  litres,  / 
and  80  litres  au  lunir.     What  quantity  of  water  do  they 
supply  together  in  24  hr.  ? 

12.  If  1  metre  (:{!).:{70«  inches)  is  the  ten-millionth 
part  of  a  quadrant  of  a  meridian,  how  many  miles  are 
there  in  the  circumference  of  the  earth  1 
^  13.  If  air  is  .00129206  times  as  heavy  as  water,  find 
the  weijjfht  in  gi-ams  of  the  air  in  a  room  25  m.  long,  l(j  m. 
wide  and  10  m.  high. 

14.  A  French  metre  =1.09.%  of  a  yard,  and  a  (centi- 
metre is  the  hundredth  part  of  a  metre.  Find  a  centi- 
metre in  decimals  of  an  inch  to  4  places. 

15.  E.\press  69.V  mi.  in  metres,  32  m.  })eing  taken  to 
be  e<iuivalent  to  35  yd. 

16.  A  French  metre  contains  39.371  Eugli.sh  inches. 
Express  to  three  decimal  places  an  Engli.-sh  mile  in  metres. 

17.  If  8000  m.  be  e(iual  to  5  mi.,  and  if  a  cubic  fathom 

of  water  weigh.s  six  tons,  and  a  «!ubic  metre  of  water  ^ 
KHK)  kg.,   find   the   ratio   of  a  kilogram   to  a  pound 
avoirdupois.     (Long  ton.) 

_18.  An  acre  is  .404G7  Ha.,  and  a  pound  sterling  is 
25.25  francs.  An  estate  measuring  1927  Ha.  is  sold  for 
lOKKXMMJ  francs.  What  is  the  selling  price  per  acre 
in  £  H.  a.  ? 

19.  A  decimetre  is  equal  to  3.937  in.,  and  a  cubic 
decimetre  of  water  weighs  1  Kg.     If  a  cubic  inch  of     * 
water  weighs  252.45  gr.,  express  a  Kg.  in  pounds  avoir- 
dupois, correct  to  two  decimal  places. 
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20.  A  train  is  just  27  min.  in  pHHsiiig  thnnigh  the 
Mont  CeniD  Tunnel,  the  length  of  which  is  11220  m. 
Find  the  speed  uf  the  train  in  miles  per  hour,  a  metre 
being  HO.S?  in.  long. 

21.  Express  7  Ha.  25  a.  7  uh.  as  a  decimal  of  a  square  1 
kilometre. 

*-     22.  If  a  gallon  of  water  weighs  10  lb.,  And  its  volume 
in  cubic  centimetres. 

23.  When  cloth  is  sold  at  1 8  francs  tiO  centimes  the 
metre,  ftnd  the  corresponding  price  per  yard  in  dollars 
and  cents,  supposing  %\  =  5^  francs. 

24.  How  many  kilograms  are  there  in  a  Imr  of  gold 
10  cm.  long,  80  mm.  wide  and  25  mm.  thick,  gold  being 
19.36  times  as  heavy  as  water. 

25.  The  circumference  of  the  earth  is  40000000  m.,  the 
length  of  a  metre  being  39  37  in.  Calculate  the  diameter 
of  the  earth  in  miles,  assuming  that  the  ratio  of  the 
circumference  of  a  circle  to  its  diameter  is  355  to  113. 

<,      26.  What  is  the  weight  of  a  litre  of  mei-curj'  which  is 
13.5  times  as  heavy  as  water  I    Answer  in  kilograms. 

27.  Two  steres  of  water  are  poured  into  an  empty 
tank  3  m.  h)ng  and  1.5  m.  wide.  Find  the  depth  of  the 
water  in  the  tank. 

28.  Express  5  cu.  m.  5  cu  dcm.  5  cu.  <;in.  iu  steres. 

29.  If  a  metre  is  approximately  39.37  iu.,  express  the 
litre  iu  terms  of  the  cubic  foot. 

30.  How  many  litres  of  water  will  cover  a  hectare  to 
the  depth  of  one  centimetre  1 

^     31.  How  many  cubic  metres  of  ice  are  there  in  a  sheet 
covering  a  pond  20  Ha.  in  area  and  3  cm.  in  thickness? 
32.  A  train  runs  at  the  rate  of  30  Km.  per  hour. 
How  mauy  metres  does  it  go  per  second  at  this  rate  ?     / 
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83.  A  wiuare  field  conUiiuj  4(iy7.(il  Hq.  m.    Wluii,  in  the 
length  of  the  fieW  in  metroK  t 

84.  A  rectangular  gartlen  IH  m.  long  an<l  15  ni.  wi«lo 

is  surrounded  hy  a  shruhlM^ry  inside  the  l»oundury  fence    ^ 
2.5  m.  wide.    Find  the  area  of  the  shrublKiry  in  ceutareM. 
]^    85.  Find  the  coxt  of  excavating  a  cellar  10  ni.  long, 

7  m.  broad  and  SJ)  ni.  deep,  at  2'nt.  n  stere. 

^  86.  Water  expands  ,'„  in  freezing;  find  the  weight  <.f 
one  stere  of  ice. 

<  37.  How  deep  must  a  rectangular  l»ox  1 2.5  dm.  long  and 

8  dm.  wide  be  to  contain  a  kilogram  of  water  J 

38.  The  dimensions  of  a  rectangular  tank  are  4  m., 
/3  m.  and  2.5  m.     In  what  time  would  it  l.e  filh-d  from 

two  taps,  the  one  pouring  in  5  1.  in  4  see.,  and  the  other 
5  dl.  in<i{)  8ee.  ? 

39.  If  a  metre  i«  '.VJM7  in.,  find  the  number  of  litres 
in  a  cubic  foot. 

40.  A  litre  of  sulphuric  jK-id  weigh.s    1840  grains. 
Compare  the  weights  of  .Miual  volumes  of  water  and    *^ 
sulphuric  acid. 

<  41.  If  an  ounce  avoir,  weighs  2H.;{  g.,  flud  the  number 
of  kilograms  in  a  ton. 

.    42.  A  man  divided  l(i  Hi.  of  wheat  eciuallv  among 
^0  pel-sons.     How  many  litres  did  each  receive  I 

43.  How  many  hectolitres  of  wheat  will  a  rectangulur    t^ 
bin  8.4  m.  h)ng,  5.5  m.  wide  and  4.75  m.  deep  contain  ! 

^    44.  How  many  kilograms  of  water  will  a  rectangular 
cistern  2.25  m.  long,  1.5  m.  broad  and  1.75  m.  deep  hold? 

45.  Find  the  cost  of  36.8  a.  of  land  when  «UX)0  is  ^ 
paid  for  4.5  Ha. 
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•nil  BxrrrtM 

1.  (Hve  tli«'  meaniiiK «»'  1«<1"-  ««"*»  *"<!  *''•** »***  preflxen. 

2.  What  part  of  a  nit'tio  is  a  millimetre? 

3.  Expi-ess  ItRK)  ecntij.ietreB  iu  metreii. 

4.  Express  7.S  Km.  iu  decimetres;  4.80  m.  iu  milli- 

IIM'tl'l'8. 

6.  How  many  litres  are  there  in  7H1>  <ll.  f 

6.  How  many  cubic  uufires  are  there  in  84508  cu.  dmJ 

7.  Rt'duce  8  st.  to  cubic  metres. 

8.  Express  40308  s<i.  m.  as  square  dckametres;   as 
S4|uaru  millimetres. 

9.  How  many  Hjuaredekametres  are  there  in  45780 
stj.  cm.  1 

10.  How  many  ceutimotrt's  are  there  iu  3  m.  7  dm.? 

1 1.  Express  1500  ares  as  hectares;  as  ceuturcs. 

12.  How  many  cubic  centimetres  are  there  in  1  stere? 
1 8.  Express  1  dst.  in  cubic  centimetres. 

14.  How  many  litres  of  w.^ter  at  4  C.  will  wei^'h 
UKMMMK)  g.1 

15.  Compare  tin-  ^tere  and  the  kilolitre. 

18.  How  many  grams  are  there  in  1  tonueau? 

17.  How  many  milligrams  are  there  in  1  Kg.  t 

18.  If  3.25  m.  of  silver  wire  cost  78c.,  And  the  cost  of 
G5  cm. 

19.  Express  the  following  in  metres:  300  cm.;  3  m. 
13  cm. ;  14  m.  2  cm. ;  2050  cm. 

20.  What  part  of  a  gi-am  is  a  centigram! 

21.  Express  a  kilogram  in  decigrams. 

22.  Express  the  following  in  grams:  2.08  Kg. ;  2705  eg. ; 
3f)7  mm. ;  7  Kg.  5  g. 
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28.  U«duoe  5  Km.  126  in.  38  cm.  to  oentitnetreti. 

24.  Weigh  a  pint  of  water  and  express  its  weight  in 
grams. 

25.  Find  the  weight  of  a  (jnart  of  clean  sand  in  grams. 

26.  With  the  use  of  a  balance  ascertain  the  weight  of 
this  lM)ok ;  of  your  lead  pencil ;  of  your  knife ;  of  your 
reader. 

27.  With  a  metre  stick  measure  the  height  of  your 
desk ;  the  length  of  the  blackboard ;  the  width  of  the  door. 

28.  The  circumference  of  a  hoop  is  3.8  m.  flow  many 
times  will  it  turn  in  rolling  53  m.  2  dm.  ? 

29.  Express  231  cm.  in  metreH  and  2KriG  Dm.  in  deci- 
metres. 

80.  How  many  litres  of  grain  will  fill  a  <Mibical  box 
7  m.  long? 

81.  Express  in  stores  19  Dst.  0  st.  7  dst. 

82.  What  is  an  are  ?  a  litre  ?  a  stere  ? 

83.  Express  425  cu.  in.  95  en.  dm.  47  cu.  em.  and 
5  cu.  mm.  as  cubic  metres. 

84.  How  many  centares  are  25  ha.  47  a.  and  57  cu.  ? 

85.  Divide  7HG45()  1.  by  8  and  express  the  quotient  in 
Dekalitres. 

86.  What  will  be  the  profit  on  12  g.  of  calomel  bought 
for  5()(!.,  if  sold  in  powders  of  5  dg.  at  5e.  each  ? 

87.  I  sold  14.28  1.  of  milk  at  3Jc.  a  decilitre  How 
mu<'h  did  I  receive  ? 

88.  John  is  told  to  measure  the  water  in  a  vessel 
containing  14.34  1.  with  a  (Mip  holding  3  el.  How  often 
will  he  have  filled  the  cup  if  his  metisurement  is  correct  1 

89.  How  many  hectares  are  there  in  a  lot  05  ra.  long 
and  24  m.  wide  ? 
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CHAPTER  VII 


LONGITUDE   AND  TIME 

30.  Longitude  is  (listance  east  or  west  of  the  Prime 
Meridian. 

The  diurnal  rotation  of  the  earth  from  west  to  east, 
causes  the  appai'ent  motion  of  the  sun  round  the  earth 
from  east  to  west.  Since  the  earth  makes  one  complete 
revolution  on  its  axis  in  24  houre,  the  sun  appears  to 
move  over  300"  of  longitude  in  24  hours,  and  each  place 
on  the  earth's  surface  passes  through  300  degrees  in  that 
time. 

Hence,  the  difference  in  time  between  any  two  places 
may  be  determined  from  their  difference  of  longitude  or 
vice  retwr. 

Any  point  on  the  earth's  surface  passes  through 
•  360°  <tf  longitude  in  24  hr.  or  1440  niiu. 
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31.  For  convenience  of  travel,  the  continent  of  North 
America  is  subdivided  into  regions,  each  consisting  of  a 
belt  about  15  wide,  running  north  and  south.  All  parts 
in  the  same  belt  have  the  same  time.  This  is  called 
Stamlard  time  to  distinguish  it  from  *Vhw  time.  This 
tfme  is  always  an  exact  number  of  hours  slower  than 
•  (Greenwich  mean  solar  time,  and  thus  the  time  in  any 
belt  differs  from  that  in  an  adjacent  belt  })y  just  one 
hour. 
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There  are  Ave  such  divisions  in  North  America :  — 
Atlantic,  the  centre  of  the  belt  being  the  60th  meridian. 
Eastern,  "  "  "         75th 

Central,  "  "  "        90th        " 

Mountain,      "  "  "       105th        " 

Pacific,  "  "  «       120th 

Ex.  1.  The  longitude  of  Winnipeg  is  97'  7'  west  and 
that  of  Brandon  is  99°  57'  west.  What  is^tlie  difference 
of  their  sun  times'? 

Difference  in  long,  is  99°  57'  -  97°  7'  or  2°  50'.  Hence,  the 
difference  in  their  times  ii  2x4  min. +  50x4  sec.,  or  11  min. 
20  sec. 

Ex.  2.  The  diflference  between  the  sun  times  of 
Toronto  and  Calgary  is  2  hr.  18  min.  32  sec.  If  the 
longitude  of  Toronto  is  79°  24',  And  that  of  Calgary. 

In  24  hr.  the  sun  i»asses  over  .360°. 
"     1  hr.      "  "  W. 

"     1  min.    " 

"     1  sec.      " 

Hence  the  difference  in  longitude  is 

2xl5°  +  18x|°  +  ,32xV, 
or      30°  +  4°  30'  +  8'  =  34°  38'. 
Calgary  is  west  of  Ton»nto ;  the  long,  of  Calgary  is,  hence, 
79  24  +34  3.-*   or  114' 2'. 
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Exercise  XXI 

1.  The  longitude  of  Victoria  is  123°  19'  west  and  that 
of  Morden  98°  5'.    Find  the  difference  of  their  sun  times. 

2.  The  longitude  of  Halifax  is  63°  36'  west ;   of  St. 
John  66°  4'  west.    Find  the  difference  of  their  sun  tim^s. 

3.  St.  Johns,  Newfoundland,  is  in*  longitude  52°  42]^ 
^  west ;  Brandon  is  in  99°  57'  west  longitude.     Which  has 

the  faster  sun  time  and  by  how  much  ? 
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4.  The  longitude  of  New  York  is  74"  3'  west,  and  of 
New  Orleans  90  west.  Find  the  difference  in  their  solar 
times. 

5.  Vienna  is  16° 23'  east  longitude;  Philadelphia  is 
7')  9'  f)"  west  longitude.  Find  the  difference  in  their 
times. 

6.  Tlie  longitu<le  of  Montreal  is  73°  35'  west,  and  of 
Quebec  7V  13'  west.  When  it  is  7  a.m.  by  the  sun  at 
Montreal,  what  is  the  sun  time  at  Quebec  ? 

7.  When  it  is  4.30  p.m.  at  Victoria,  what  is  the  time 
at  Morden?    See  (piestion  1. 

8.  When  it  is  9.45  a.m.  at  Vienna,  what  is  the  time  at 
Philadelphia  f    See  'question  5. 

9.  When  it  is  0.35  p.m.  at  New  Orleans,  what  is  the 
time  at  New  York  i    See  question  4. 

10.  When  it  is  11.15  p.m.  at  ('harlottetown,  longitude 
63°  10'  west,  what  is  the  time  at  Portage  la  Prairie,  longi- 
tude 98°  17'  west? 

1 1.  The  differencte  in*  time  between  two  places  is  3  hr. 
45  min.  and  36  sec.  What  is  the  difference  in  their 
longitudes  ? 

1 2.  The  difference  of  time  between  Philadelphia  and 
Cincinnati  is  37  min.  20  sec.  What  is  the  difference  in 
their  longitudes  ? 

13.  The  difference  in  time  between  Winnipeg  and 
Moose  Jaw  is  33  min.  52  sec.  Find  the  difference  in  their 
longitudes. 

14.  The  difference  in  time  betv  .en  Montreal  and 
Edmonton  is  2  hr..  39  min.  40  sec.  Find  the  difference 
in  their  longitudes. 


L()X(}iTinE  AND  Time 


89 


15.  The  time  at  Winnipofr  is  i  l,j..  i')  miii.  12  see.  later 
than  that  at  Peterborough,  Ont.  What  is  the  difference 
in  their  longitudes  ? 

16.  In  coming  from  Vancouver  to  Winnipeg  I  find 
that  my  watch  is  1  hr.  48  min.  52  sec.  too  slow.  Whut 
is  the  longitude  of  Vancouver,  that  of  Winnipeg  Immul' 
97  7' west?  *" 

17.  The  longitude  of  Cambridge,  England,  is  '>' 21 " 
east  and  the  difference  of  time  between  it  and  Regina  is 
6  hr.  58  min.  49  j'  sec.    Required,  the  longitude  of  R.'gina. 

18.  The  chronometer  on  a  certain  ship  gives  the 
Greenwich  time  as  2  hr.  17  min.  47  sec.  p.m.  If  tlio 
mean  solar  time  on  shipboard  is  noon,  in  what  longitude 
is  the  ship  ? 

19.  What  is  the  longitude  of  Prince  Albert  if  its  mean 
solar  time  is  7  hr.  4  min.  slower  than  (Jreeuwich  time? 

20.  The  difference  in  time  between  Berlin,  <iernmnv, 
and  San  Francisco  is  9  hr.  3  min.  1 7.6  sec  Tlie  longitude 
of  San  Francisco  is  122°  25'  40.8 "  west.  Find  the  longi- 
tude of  Berlin. 

21.  A  gentleman  travelling  from  Halifax,  Nova  Scotia, 
to  Kenora,  Out.,  finds  his  watch  2  hr.  .*]  min.  44  .sec.  faster 
than  sun  time  at  Kenora.  If  his  watch  gives  the  correct 
time  at  Halifax,  which  is  in  longitude  G3"  30'  west,  what 
is  the  longitude  of  Kenora  ? 

22.  When  it  is  noon  at  Ottawa,  Out.,  it  is  only  10  hi-. 
34  min.  20  sec.  at  W  innipeg.  The  longitude  of  Winnipeg 
being  9T  T  west,  find  the  longitude  of  Ottawa. 

23.  When  it  is  2  hr.  25  min.  10  sec.  p.m.  at  Greenwich 
what  is  the  time  at  St.  Petersburg.  30'  19'  east  longitude? 

24.  When  it  is  noon  at  Paris,  2'  20'  ea.st  longitude, 
what  is  the  time  at  Calcutta,  88  20'  east  bmgitude? 
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25.  The  longitude  of  Hamilton,  Out.,  is  79°  54',  west. 
What  is  the  difference  between  standard  time  and  mean 
solar  time  there  ?    Which  is  the  faster  time  ? 

26.  The  l-m^tude  of  Quebec,  Q.,  is  71"  13',  west 
What  is  the  difference  between  standard  time  and  mean 
solar  time  there  ?    Which  is  the  faster  time  1 

27.  At  Banif  mean  solar  time  is  42  min.  20  see.  slower 
than  standard  mountain  time.  Find  the  longitude  of 
Banff. 

28.  A  certain  parallel  is  9()00  mi.  long.  Find  the 
difference  in  time  between  two  places  oj«  this  parallel : 

(a)  .'iOO  mi.  apart.  (r)  900  mi.  apart. 

(6)  625  mi.  apart.  (//)  1200  mi.  apart. 

29.  The  longitude  of  Cape  Town  is  IH  2.S'  45",  east; 
that  of  Edmonton  is  1 13  30',  west.  WImmi  it  is  noon  by 
the  sun  at  Edmonton,  what  is  the  time  al  Cape  Town? 

30.  The  sun  time  at  Chicago  is  38  min.  Ij^  sec.  faster 
than  sun  time  at  Winnipeg,  Man.  The  longitude  of 
(Chicago  being  87'  36'  42 ",  west,  find  the  longitude  of 
Wi  aipeg. 

Oral  Exercise 

1.  What  difference  in  longitude  makes  a  difference  of 
1  hr.  48  min.  in  time  ? 

2.  Suppose  the  sun  is  rising  at  7  a.m.  on  the  first 
meridian,  on  what  meridian  is  it  noon  ? 

3.  What  is  the  difference  between  sun  time  at  Victoria 
and  a  place  ying  56  east  of  Victoria? 

4.  I  And  in  travelling  due  west  that  my  watch  is  47  min. 
30  sec.  too  fast  at  a  certain  place.  How  far  west  is  this 
plaee  from  my  starting  point? 
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6.  Tl,e  longitude  of  Paris,  France,  is  2°  20'  east,  and 
of  Montreal  73  35'  west.  What  is  the  difference  in  their 
longitudes  ? 

6.  When  it  is  noon  at  Brandon  by  the  sun.  what  time 
18  It  by  the  sun  30  30  east  of  Brandon  ? 

7.  The  difference  in  time  between  two  places  is  3  hr 
44  mm.    What  is  the  difference  in  their  longitudes  ? 

8.  I  start  from  Toronto  and  travel  along  a  parallel  of 
latitude  until  my  watch  is  1  hr.  15  min.  too  slow.  How 
far  have  I  gone  and  in  what  direction  ? 

9.  How  many  degrees  of  longitude  make  a  difference 
m  time  of  2  hr.  16  min.  20  sec.  ? 

10.  How  1  lany  degrees  of  the  surface  of  the  earth  pass 
under  the  su  i  in  4  hr.  40  min.  ? 

11.  On  arriving  at  the  end  of  a  journey  I  find  that 
my  watch  is  25  min.  slower  than  the  clocks  there  wliich 
show  mean  sun  time.  U„w  many  degrees  have  I  gone 
east  or  west  and  in  which  direction  ? 

12.  What  is  the  time  at  a  place  48"  east  of  (Jreenwicn 
when  it  is  4  p.m.  at  (Greenwich  i 

13.  When  it  is  noon  nt  ^..eenwich  what  is  the  time  at 
Winnipeg,  longitude  97  7'  M'est '! 

1 4.  When  it  is  7.20  a.  m.  at  a  certain  plm^e,  what  is  the 
time  at  a  place  IS^  west  of  it? 

15.  At  10  a.m.  what  time  is  it  at  a  place  :  — 

(«)  54  farther  east  ?  (r)  84'  farther  ^^  est  ? 

(&)  t',i  farther  west?  (,/)  %  farther  east ? 

16.  Find  the  difference  in  longitude  between  tw.;  places 
wiiose  difference  iu  time  is  :  — 

('/)  2hr.  45  min.  (,.)  4  hr.  18  min. 

(h)  3  hr.  24  min.  (,/,  o  hr.  42  min. 
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PROBLEMS 

Ex«rri8«  WW 

^     /^  1.  If  28  men  do  a  pi<rc  of  work  in  42  da     in  how 
many  dayH  can  21  nnn  do  it?  ' 

2.  If  Tf)  men  finish  a  piece  of  work  in  12  da.  how 
many  nun  will  finish  it  in  20  da.  ?  ' 

3.  A  hankrui.t's  d.-I.ts  «r..  S2.-,20,  and  his  assets  (that 
IS,  the  vahie  of  his  i.ro|M'rty)  are  %\m\  \\|,,it  ean  he 
pay  in  the  dollar? 

4  If  a  man  walk  (J2  n.i.  in  4  da.,  in  how  n.any  days 
will  lie  walk  JK5  mi.  ?  ^ 

5.  If  12  men  r-ap  a  field  in  4  da.,  in  what  tin.e  will 
**      6'1  men  reap  it  ? 

6.  If  :].-)()  ae.  of  land  eost  801250,  what  will  27P  . 


y^       7.  How  many  men  ean  jx'i-form  in  12  da.  ■> 
work  which  1.')  men  ean  i»erform  in  20  da.  ? 
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^J|j^      8.  The,vnt<.f47ae.iH$2H7.    What  is  the  rent  ox  .,o«ic  ? 

9.  If  a  man  walk  llfi  mi.  in  S  da.,  how  far  will  ho  walk 
111  14  (la.  ? 

1 0.  A  farmer  sells  a  fl.Kk  of  270  .sheep  at  $240  a  8t«re 
\»  hat  does  he  j?et  for  them  ?  / 

11.  A  servant's  wajjes  heing  $21(5  jht  annum,  how 
mucli  ought  she  to  receive  for  7  wk.  ? 

12.  A  ship  p,M-forms  a  voyage  in  (58  da.,  sailing  at  the 
rnlc  of  (>  knots  an  hour.  How  long  would  it  take  her  if 
she  saih'd  at  the  rate  of  7  knots  an  hour? 
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18.  A  biinkrupt'H  fffcit.s  arc  worth  $sm,  and  lii:^  .lehts 
are  $4800.     What  (1«k's  he  pay  in  the  dolhuJ 

14.  I  had  Ut  iKi.v  «1.2')  jtcr  cii.  ni.  fur  fxcavaJinj.'  and 
rt'ni(.ving  earth.  Th<:  hulc  nia.lf  was  n.tangiilar  and  was 
0.8  ni.  long,  .')..-)  ni.  wide  and  lH  ui.  deep.  How  imuh 
did  I  luivn  to  pjiy  i 

15.  If  27  men  can  do  a  piece  of  \v(»rk  in  1  I  da.,  w«irk- 
ing  10  hr.  a  day,  liow  many  hours  a  day  must  12  men 
work  to  do  the  same  in  4')  da.  ? 

16.  If  !>  horses  can  plou^di  AH  ac.  in  a  certain  time,  how 
many  acres  can  12  horses  ploufih  in  the  same  time  '. 

17.  If  lo  horses  can  ploujrh  a  certain  <|Uantity  of  lund 
in  f)  da.,  how  many  hors«-s  will  he  rciaiircd  to  i.lou.di  it 
in  3  da. ? 

18.  A  man  walks  1  mi,  1  fm-.  7  pu.  in  JO  min.  How 
long  will  he  tjike  to  walk  41  mi.  2  fur.  12  po.  ? 

19.  If  8  l»u.  of  wheat  are  w  .i  .«:!..")(),  \vi,;,t  is  the 
worth  of  48  *\r.  (j  Ini.  ? 

20.  If  15  yd.  of  .silk  cost  *(>.7.'),  how  much  will  20  vd 

1  ft.  cost? 

21.  If  8  cwt.  8  <ir.  co.st  $27,  what  will  he  the  cost  of 

2  cwt.  ? 

22.  If  iJ  of  an  estate  U-  worth  $7o20,  what  is  the  value 
of  f  of  the  estjvte  ? 

23.  A  person  owns  ;'  of  a  ship  and  s.lls  :-;  of  his  share 
for  $1260.     What  is  the  value  of  the  ship  ?  " 

24.  If  Hi  lb.  of  tea  cost  l.'w.  .V.,  how  much  can  1  liuv 
for  £4  Ss.  lOld.  1 

25.  If  ,\  of  a  piece  of  work  he  dt>ne  in  2.')  da.,  how 
much  will  be  done  in  1 1 H  da   f 
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26.  A  limn  wiilkw  1«  mi.  2  fur.  2fi  imk  ^  yd.  in  A'  hr. 
Htiw  loHR  <1«H'M  lu'  takf  t«>  walk  a  iiiik>  unci  a  half? 

27.  Am-nth-niaii  iKWHOHHinj?  ^\  <•!  an  estate  w»M  y  df  .  - 

of  his  share  f«.r  $i'm.V2l.     What  wouhl  \  of   j'V  <»'  tho 
•'Htatv  w'll  for  at  thu  name  rate  ? 

28.  If  the  rarriago  of  Vi.Pt  cwt.  of  >.'.mm1s  for  <«)  m\.  »u«t 
•;{.10,  how  far  ought  3.25  twt.  Ik-  <arrie«l  for  the  Hanie 
money  ? 

29.  What  is  the  value  of  ,«,  of  ,V  of  a  vessel,  if  a  jwrnon 
who  owns  ,'i  <.f  it  sell  J  of  i  ot  liis  share  for  fl4(K)f 

80.  When  tlie  ounce  of  gold  is  worth  £S.m,  what  is  the 

cost  of  .04  III.  ? 

81.  If  tlie  carriage  of  (H)  ewt.  for  20  mi.  cost  $78j, 
what  weight  can  Ih^  carru-d  the  same  <listanee  for  $24,^  '< 

32.  How  many  rolls  of  wall-pa{)vr  10  m.  long,  ..'>  ni. 
wide,  are  required  to  paper  the  walls  of  a  rectiingular  rtKim 
.6.5  m.  long,  4.(>  m.  wide  and  3.2  m.  higii? 

88.  Jones  had  (J  Ha.  5  a.  9  ca.  of  land.     Ht;  sold  at 

one  time  .4  of  it  and  at  another  ..'{  of  it  at  $:\S{)  an  are. 

^\■hat  did  he  get  for  what  he  s<)ld  auu      w  inueh  had  he  left  ? 

^    34.  If  12  horses  can  plough  9(5  ac.  in  0  "da.,  how  many 

horses  will  pl(»ugh  (54  ac.  in  8  da.  ? 

V      35.  If  35  hu.  of  oats  last  7  horses  for  20  da.,  how  riany 

days  will  9(5  l»u.  last  IS  horses? 
\,        36.  If  40  ac.  of  gra.^s  are  mowed  l»y  H  men  in  7  da., 
how  many  acres  will  Ik-  mowed  hy  24  men  in  28  da.  ? 

37.  If  S()0  will  pay  S  men  for  5  days'  work,  how  much 
will  pay  32  men  for  24  days'  work  ] 

38.  If  a  regiment  of  939  soldiers  consume  351  qr.  of 
wheat  in  168  da.,  how  many  soldiers  will  consume  1404  qr. 
in  56  da.  ? 


PhOhLVMH 

89.  If  '2  hnm-t*  via  s  |„i.  ,,f  i,Ms  in  ]•>  da.,  ), 
h(»n*«'H  will  cut  3()(¥)  .|r.  in  J  J  da.  ' 


many 


40.  If  a  ciirrirr 


itttivc  «<I_>  fur  till-  tiiiriii>r«'  of  :\  <•«!.  for 


•  >  rtTi'ivr  fttr  fin*  t 


l')*)  mi.,  how  iniicli  on>.'(it  lie  t 
7  cwt.  '.i  i|r.  14  II..  for '»()  mi.  f 

41.  If  I   |Miy  $].r,{)  for  tl, 
what  must  I  pay  for  the  tarriajrc  of  \2  t.  I 

42.  If  ;•>  men  «'arn  Slo  in  4  <l:i..  what 
earn  in  U\  da.  ? 


•urriajii'  of 


<■  rarriaL'c  of  2  i.  for  ( 


>  nn. 


7  rwt.  for  .'M  mi. I 
sum  will  IS  men 


48.  How  many  Imslu-l.s  of  wluat  will  scrv 


8  da. 


ihtn  4  l.u.  serve  (J  jK'opIc  21  da.  f 
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44.  Jf  a  man  travel  !.".<)  mi.  in  .'.  da.  when  fhe  davH  are 
12  hr.  lonjf,  in  how  manv  «hivs  of  K)  hr.  each  will  he 
travel  ")(K)  mi.  ? 

45.  If  the  carriajrc  of  ^r,M,ds  weiyhiiijj;  '>  cwt.  2  (p-.  12  11». 

f'""  ''"'^^  »"'•  ' K'  lo  ?l.-..7(),  what  will  he  tho  («lnn>     for 

rarrying  four   wap.n-loads  of  tlu'   same,   each   weighing'^ 
7  cwt.  Oqr.  2  11..,  the  same  distance,  there  Uing  M2  Ih. 
in  the  hundredweight  ? 

46.  If  8120j.ay  l({|MlM.rersfor(ida.,  how  many  lah.  .th 
at  the  same  rate  will  $210  pay  for  S  da.  i 

47.  If  the  gas  for  .',  hurners,  T.  hr.  every  day,  for  10  da. 
fost  SI. 20,  how  many  l.irncrs  may  he  lightccl  4  hr.  <'verv 
evening  for  lo  <hi.  at  a  cost  of  «21.()0? 

48.  If  a  tmvelling  party  of  :{  spend  $V.H)  in  4  wk.,  how 
long  will  $475  last  a  travelling  party  of  o  at  the  same  rate  ? 

49.  If  it  cost  8120  to  kec.j)  2  horses  for  o  uak,  what  will 
it  cost  t«)  keep  3  horses  for  1 1  mo.  ? 

50.  If  it  cost  £29  7s.  (Uf.  to  keep  .'>  horses  for  6  wk. 
how  lung  may  ?,  horses  he  k.pt  ft.r  t:20  11«.  Sd.  ? 
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61.  If  ^  HH-n  can  niip  ;i  lii-lU  of  12^  a«-.  in  .']i  iln., 
working  Hi  lir.  ii  day,  in  wliat  tiim^  can  7  iihii  n-up  u 
fifld  of  15  ar.,  working  12  hr.  a  «lay  f 

62.  If  M.")8  nitii  ill  (>  mil.  rniisinnv  'i:\4  qr.  wheat,  how 
iminy  tuiarttrs  will  W  n'«iiiirt(l  fur  the  coiisumptioii  «.f  979 
men  fi>r  Hi  iiio.  ? 

63.  Tiic  waj:<s  of  .'>  uhm  for  <»  wk.  hcing  $:i\'t,  how 
muny  wieks  will  I  nitii  work  for  flM  ? 

64.  If  7  IIHII  mow  22  ac  in  S  da.,  workiiij;  11  lir.  a 
day,  in  how  many  days,  working  10  hr.  a  day,  will  12  men 
mow  3(>()  at-.  ? 

55.  If  10  hoists  coiisiinir  7  hn.  2  pk.  of  oafs  in  7  da., 
in  what  time  will  2.S  hoists  coiisunK;  .*$  tjr.  0  hu.  at  tin- 
8umcrat<'? 

56.  If  -11  cannon,  firing  :\()  ronnds  Im  htuir  for  .">  hr.  a 
day,  ctuismiit!  ;5(K)  lil.l.  ..f  powdir  in  '>  tin.,  !„,«•  loiij;  will 
-](K)  hhl.  last  6(i  tannoii,  liriiig  40  ronntlsan  ho-irfor  ">  hr. 
a  day  ? 

57.  A  can  do  a  pit  tf  t)f  work  in  o  da.,  aiitl  7/  can  dt)  it 
in  12  da.  How  Ittii},'  will  A  ami  Jt,  wt»rkiiig  together, 
take  tt)  do  the  wtirk  ? 

58.  A  can  tlo  a  jticcc  t)f  work  in  (»  hr.  ;  Jt  can  dt)  it  in 
n  lir.     In  wliat  time  will  they  dt)  it  if  they  wt.rk  together? 

69.  A  can  do  a  piece  of  work  in  35  da.  ;  Ji  can  dt)  it  in 
40tla.  ;  C  can  tlo  it  in  45  da.  In  what  time  will  they  do 
it,  all  wt)rkin^  ttij^cther? 

''.  A  can  reap  a  fieltl  in  4!  da.,  aiitl  /{ can  reap  it  in 
5-f  da.  Iltiw  loiijjr  will  they  take  tt)  reap  it,  working 
together  ? 

61.  A  anil  B  can  reap  a  field  t)f  wheat  in  3  ila.  ;  A  and 
C  in  ^  da.  ;  B  ami  C  in  4  tia.  In  what  time  couhl  they 
reap  it,  all  wt)rking  together? 
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02.  A  and  B  do  a  piece  of  work  in  4  hr.  ;  A  and  C  »• 
3f  hr.  ;  5  and  C  in  6f  hr.     In  what  tinio  can  A  do  it 

68.  A  vcHHol  ran  be  filled  by  3  tap«,  running  Beparately, 
tn  20,  30  and  40  nin.  reHiwctively.  In  wliat  time  will 
they  fill  it  when     ey  all  run  at  the  Hunie  time? 

64.  A  bath  i«  ..,led  by  a  pipe  in  40  m'  It  i»  emptied 
by  a  waste  piiw  in  an  hour.  In  what  i  nil  the  bath 
Ihj  full  if  both  pipes  be  opened  at  once,  sUi^xwing  the  bath 
empty  at  the  ntart  ? 

65.  If  3  pipt^H  fill  11  vei»el  in  6,  Sand  12  nn'n.  respec-  / 
tively,  in  what  time  will  the  vensel  be  tilled  when  all  thr«e 
are  o]M'n  at  ontc ? 

66.  A  d(K'8  ^T^  of  a  piece  of  work  in  14  da.     He  then  > 
calls  in  B,  and  they  finish  the  work  in  2  da.     How  long 
would  B  take  to  do  the  wh(  le  work  by  liimself  T 

67.  A  does  a  i)iece  of  work  in  3  hr.,  which  is  twice  the   . 
time  B  and  C  together  take  to  do  it ;  A  and  O  could  to-  ^ 
gether  do  .    in  1 J  hr.      ^o\.  long  would  B  alone  take  to 
doit? 

68.  A  can  do  a  -.lece  of  work  in  27  da.,  and  B  in 
16  da.;  A  workw  at  it  abme  for  12  da.,  B  then  works  X 
alone    ;  .^a.,  and  t/.en  G  Gimhis  the  work  in  4  da.     In 
what  ti.i.t-  could  C  have  done  tht;  work  hy  himself? 

69.  A  cistern  is  filled  by  two  pijH>s  in  18  and  20  min. 
respectively,  and  emptied  by  a  tap  in  40  min.    MTiat  part  * 
of  it  will  be  filled  in  10  min.  v.h(  n  all  are  ojjened  at  the 
same  instant  ? 

70.  A  can  do  a  work  in  3  da.,  B  can  do  it  in  4  da.  and 

0  in  5.      They  all  begin  to  work  together,  but  A  stops 

1  da.  and  B  i  da.  before  the  work  is  finished.    C  finishes  it 
How  long  did  ej-  h  one  work  ? 
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71.  If  5  men,  4  boys,  and  3  girls  can  clear  a  field  of 
y  stones  in  9  da.,  and  8  Ix^ys,  6  girls,  and  3  men  can  do  it 

in  8  da. ,  and  10  boyH,  9  girls,  and  4  men  can  do  it  in  6  da. , 

how  long  will  it  take  3  men,  5  boys,  and  4  girls  to  do  it? 
^      72,  If  24  men  can  do  a  piece  of  work  in  12  da.  of  10 

hr.  each,  how  many  men  can  do  three  times  as  much  in 

10  da.  of  8hr.  each? 

y  73.  A  can  mow  5  ac.  of  grass  in  3  da.,  J?  7  ac.  in  9  da., 
C  11  ac.  in  12  da.  In  how  many  days  can  they  jointly 
mow  121  ac? 

^  74.  Two  pipes  together  fill  a  c'stem  in  1  hr.  One  of 
them  alone  fills  it  in  1^  hr.  How  long  will  it  take  the 
other  to  fill  it? 

y.     75.  If  9  men  or  16  women  could  do  a  piece  of  work  in 

V  144  da.,  in  what  time  would  7  men  and  9  women  do  it, 
working  together? 

76.  A  and  H  can  do  a  piece  of  work  in  8  da.,  S  and  C 
can  do  it  in  12  da.,  and  A,  B  and  C  can  do  it  in  6  da. 
In  how  many  days  can  A  and  C  do  it  ? 

77.  A  and  B  can  do  a  piece  of  work  in  4  da.,  B  and  C 

V  in  5J  da.,  and  A  and  C  in  4f  da.     In  what  time  can  each  ' 
do  the  work  separatoly  ? 

^  78.  If  6  men  and  two  boys  can  reap  13  ac.  in  2  da., 
and  7  men  and  5  boys  can  reap  33  ac.  in  4  da.,  how  long 
will  it  take  2  men  and  2  boys  to  reap  10  ac? 

79.  A  and  B  walk  a  race  of  25  mi.     A  gives  B  45  min. 
y     start.     A  walks  uniformly  a  mile  in  11  min.,  and  catches 

B  at  the  20th  milestone.      Find  £'s  rate,  and  by  how 
much  he  lost  in  time  and  space. 

80.  At  billiards  A  can  give  B  5  points  in  a  game  of  50, 
\   and  C  10  points  in  50.      How  many  points  can  B  give  C 

in  a  game  of  20  ? 
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81.-4.  can  do  a  piece  of  work  in  6  da.,  which  B  can 
destroy  in  4.  A  has  worked  for  10  da.,  during  the  last  5 
of  which  B  has  been  destroying.  How  many  days  must 
A  now  work  alone,  in  order  to  complete  his  task  1 

82.  Two  cisterns  of  equal  dimensions  are  filled  with 
water,  and  the  taps  for  both  are  opened  at  the  same  time. 
If  the  water  in  one  will  run  out  in  5  hr. ,  and  that  in  the 
other  in  4  hr.,  find  when  one  cistern  will  have  twice  as 
much  water  in  it  as  the  other  has. 

83.  If  3  men,  4  women,  5  boys,  or  6  girls,  can  perform 
a  piece  of  work  in  60  da.,  how  long  will  it  take  1  man,  2 
women,  3  boys,  and  4  girls,  all  working  together? 

84.  A  and  B  start  to  run  a  race.  Their  speeds  are  as 
17  to  18.  A  runs  2J  mi.  in  16  min.  48  sec.  B  finishes 
the  course  in  34  min.     Determine  the  length  of  the  course. 

85.  A  soldier  has  5  hr.  leave  of  absence.    How  far  may  he    r. 
ride  on  a  coach  which  travels  10  mi.  an  hour,  so  as  to  return 

to  the  camp  in  time,  walking  at  the  rate  of  5  mi.  an  hour? 

86.  A  can  do  one-half  of  a  piece  of  work  in  1  hr.,  B 
can  do  three-fourths  of  the  remainder  in  1  hr. ,  and  C  can 
finish  it  in  20  min.  How  long  would  A,  B  and  C  together 
take  to  do  it? 

87.  Two  men,  A  and  B,  start  from  Cambridge,  at  4  and 
5  o'clock,  a.m.,  respectively,  to  walk  to  Ix>ndon,  a  distance 
of  50  mi.  B  passes  A  at  the  twentieth  milestone,  and 
reaches  London  at  5  p.m.     When  will  ^  arrive  there ? 

88.  If  12  nun  or  18  boys  can  do  f  of  a  piece  of  work  / 
in  6i  hr.,  in  what  time  will  11  men  and  9  boys  do  the  rest? 

89.  If  2  boys  and  1  man  can  do  a  piece  of  work  in  4 
^      hr.,  and  2  men  and  1  boy  can  do  the  same  in  3  hr.,  find  in 

what  time  a  man,  a  boy,  and  a  man  and  a  boy  together, 
respectively,  could  do  the  same.  i/ 
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90.  A  piece  of  work  has  to  be  finished  in  36  da. ,  and  15 
I     men  are  set  to  do  it,  working  9  hr.  a  day.      But  after  24 

da.  it  is  found  that  only  three-fifths  of  the  work  is  done 
If  3  additional  men  are  then  put  on,  how  many  hours  a 
day  will  all  have  to  work  so  as  to  finish  the  task  in  time? 

91.  A  work  can  be  accomplished  by  A  and  B  in  4  da 
by  B  and  C  in  6  da. ,  and  A  and  C  in  8  da.     Find  in  what 
time  It  would  be  accomplished  by  all  working  together. 

92.  Five  men  do  .6006  of  a  piece  of  work  in  2.12  hr 
How  long  will  o  boys  take  to  finish  it,  it  being  known 
that  8  men  and  7  boys  have  done  a  similar  piece  of  work 
m  3  hr.? 

98.  A  does  ^  of  a  piece  of  work  in  20  da.,  and  then  gets 
B  to  help  him.  They  work'together  for  2  da.,  when  B 
leaves  and  A  finishes  the  work  in  half  a  day  more.  How 
long  would  B  have  taktri  to  do  the  whole? 

94.  Two  gangs  of  6  and  9  men  are  set  to  reap  two 
faelds  of  35  and  45  ac. ,  respectively.  The  first  gang  works 
7  hr.  m  the  day,  and  the  latter  8  hr.  If  the  first  gang 
complete  their  work  in  12  da.,  in  how  many  davs  will  the 
second  gang  complete  theirs  ? 

95.  If  a  piece  of  work  can  be  done  in  50  da  by  35 
men  working  a  W  together,  and  if,  after  working  at  it  for 
12  da.,  16  of  L.e  men  were  to  leave  the  work,  find  the 
number  of  days  in  which  the  remaining  men  could  finish 
the  work. 

96.  Two  pipes,  A  and  B,  would  fill  a  cistern  in  25  min 
and  30  min.,  respectively;  both  are  opened  together,  but 
at  the  end  of  8^  min.  B  is  turned  off.      In  how  many 
minutes  will  the  cistern  be  filled? 

97.  A  can  do  a  certain  work  in  10  da.,  B  can  do  it  in 
15  da.,  and  C  in  12  da.     They  all  begin  to  work  together 
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at  it  at  the  same  time,  but  A  stops  in  IJ  da.  and  C  In  | 
da.  before  it  is  finished.  B  finishes  the  work.  What  part 
is  done  by  each  ? 

98.  A  can  perform  a  work  in  10  da.  by  getting  2  days' 
assistance  from  B ;  B  can  do  the  same  work  in  8  da.  by 
getting  2  days'  assistance  from  A,  In  what  time  could 
they  do  it,  both  working  together  ? 

99.  A  contractor  engages  what  he  considers  a  sufficient 
number  of  men  to  execute  a  piece  of  work  in  84  da.  ;  but 
he  ascertains  that  three  of  his  men  do,  respectively,  },  | 
and  1^  less  than  an  average  day's  work,  and  t  .o  others  | 
and  tV  more,  and  in  order  to  complete  the  work  in  the 
14  weeks,  he  procures  the  help  of  17  additional  men  for 
the  84th  day.  How  much  less  or  more  than  an  average 
day's  work  on  the  part  of  these  17  men  is  reiiuired  ? 

100.  Name  and  describe  the  units  of  length  in  the 
English  and  the  French  systems  of  measurement. 

101.  Assuming  a  metre  to  equal  39.37  in.,  express  the 
length  of  Mont  Cenis  tunnel,  which  is  12224  m.,  in  miles 
and  yardp 

102.  A  clock  which  loses  4  min.  in  12  hr.  is  10  min.  ^ 
fast  at  midnight  on  Sunday.    What  o'clock  will  it  indicate 
at  6  o'clock  on  Wednesday  evening? 

108.  Two  trains,  92  ft.  and  84  f\  long  respectively, 
move  with  uniform  velocities  on  parallel  rails  in  opposite 
directions,  and  pass  each  other  in  ]  ^  sec.  When  moving 
in  the  same  direction,  with  the  same  velocities  as  before, 
the  faster  train  passes  the  other  in  6  sec.  Find  the  rate  at 
which  each  moves. 

104.  A  train  88  m.  long  overtook  A  walking  along  the 
track  at  the  rate  of  3.2  Km.  per  hour,  and  passed  him 
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completely  in  10  sec.    It  afterwards  overtook  B  and  passed 
him  in  9  sec.     At  what  rate  per  hour  was  B  walking? 

106.  A  man's  income  is  reduced  from  $2720  to  $2640.66 
when  he  has  paid  his  income  tax.  What  is  his  tax  on  the 
dollar? 

106.  If  10  horses  and  132  sheep  can  he  kept  8  da. 
for  $202,  what  sum  will  keep  15  horses  and  148  sheep 
for  the  same  time,  supposing  6  horses  to  eat  as  much  as 
84  sheep  ? 

107.  A  man  receives  75c.  in  the  dollar  of  what  was 
due  to  him  and  thereby  loses  $602.10.  What  was  due 
to  him  ? 

108.  If  15  men  can  perform  a  piece  of  work  in  22  da., 
how  many  men  will  finish  another  piece  of  work  4  times 
as  large  in  a  fifth  part  of  the  time  ? 

109.  If  72  men  dig  a  trench  in  63  da.,  in  how  many 
days  will  42  men  dig  another  trench  three  times  as  great? 

110.  A  train  105,6  m.  long  overtakes  a  man  going  in 
the  same  direction  at  3.2  Km.  per  hour  and  passes  him  in 
15  sec.  Shortly  after  it  passes  a  man  walking  in  the 
opposite  direction  in  9  sec.  At  what  rate  per  hour  is  the 
second  man  walking? 

111.  The  wages  of  A  and  B  together  for  7j  da.  amount 
to  the  same  sum  as  tlie  wages  of  A  alone  for  12?^  da.  For 
>ow  many  days  will  the  sum  pay  the  wages  of  B  alone? 

112.  If  100  men  can  perform  a  piece  of  work  in  30  da., 
how  many  men  can  perform  another  piece  of  work  thrice 
as  large  in  one-fourth  of  the  time  ? 

118.  Two  clocks  begin  to  strike  12  together.  One  strikes 
in  35  sec,  the  other  in  25.  What  fraction  of  a  minute 
is  there  between  their  seventh  strokes  ? 
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114.  Two  pereons,  A  and  B,  finish  a  work  in  20  da., 
which  B  by  himself  could  do  in  50  da.     In  what  time  '^ 
could  A  finish  it  by  himself?    How  much  more  of  the 
woili  is  done  by  A  than  by  B  t 

115.  A  cistern  when  full  of  water  can  be  emptied  in 

16  min.  by  a  pipe,  and  when  empty  can  l)e  filled  by  another     l^ 
in  20  min.     If  the  cistern  be  full,  in  what  time  can  it  be 
emptied  by  lK)th  pijKis  being  opened  at  the  same  time  ? 

116.  Find  the  rate  of  2  trains  150  ft.  and  180  ft.  long,  i*k 
respectively,  which  pass  each  other  going  the  same  way  in 

15  sec,  and  going  in  opposite  directions  in  3  sec. 

1 17.  A  railway  train  having  left  a  tenninus  at  noon  is 
overtaken  at  6  p.m.  by  another  train,  which  left  the  same  jy 
terminus  at  1  p.m.  If  the  former  train  had  been  10  mi. 
farther  on  the  road  when  the  latter  started,  it  would  not 
have  been  overtaken  till  8  p.m.  Find  the  rates  of  the 
trains. 

118.  If  a  man  can  do  treble,  and  a  wonmn  do  ole,  the 
work  of  a  boy  in  the  same  time,  how  long  would  9  men,     P 
15  women  and  18  boys  take  to  do  double  the  work  which 

7  men,  12  women  and  9  boys  com]  lete  -n  2oO  da.  ? 

1 19.  A  and  B  walk  to  meet  each  other  from  two  places 
100  mi.  distant.  A  walks  6  mi.  aa  hour  and  B  4  mi.  an 
hour.  At  what  point  on  the  load  do  they  meet,  and  at 
what  two  times  are  they  fifty  miles  apart  from  each  other  ? 

120.  A  watch  which  is  10  min.  to  'i.st  at  noon  on 
Monday  loses  3  min.  10  sec.  daily.  at  will  be  the 
time  indicated  by  the  watch  at  a  quarter  past  ten  on  the 
morning  of  the  following  Saturday  ? 

121.  A  person  asked  the  hour  of  the  day,  and  was  told 
the  time  past  noon  was  J  of  the  time  to  midnight.  What 
was  the  time  f 
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122.  A  train  going  48  Km.  an  hour  passes  a  man 
walking  in  the  same  direction  at  4  8  Km.  per  hour  in 
10  sec.     Find  the  length  of  the  train. 

128.  A  laborer  agreed  to  work  for  60  da.  on  this  con- 
dition :  that  every  day  he  worked  he  should  receive  $2, 
and  every  day  he  was  idle  he  should  pay  $1.50  for  his 
board.  At  the  expiration  of  the  time  he  oceived  $92. 
How  many  days  did  he  work  ? 

124.  The  sum  of  two  numbers  is  24.7(j  and  their  dif- 
ference is  11.35.     Find  the  numbers. 

125.  The  area  of  an  oblong  field  whose  length  is  twice 
its  width  is  6.76  hectares.  Find  the  length  of  each  side 
in  metres. 

0<      126.  The  difference  between  \  and  \  of  a  number  is  2 
less  than  \  of  the  number.     Find  the  number. 

127.  How  many  metres  of  fence  will  be  "required  to 
enclose  arSquare  field  containing  625  ares  ? 

128.  There  were  delivered  at  the  school  building  three 
loads  of  coal,  the  coal  and  wagi)n  weighing  176  Kg.. 
172.3  Kg.  and  174.5  Kg.  respectively.  How  much  coal 
was  delivered  if  the  weight  of  the  wagon  was  75.4  Kg.  ? 

^      129.  ^  has  $3200 ;  f  of  his  money  plus  $400  is  \  of 
.B's.     What  sum  has  JB? 

180.  A  merchant  imports  silk  and  pays  charges  upon 
^   it  which  amount  to  .4  of  the  value  of  the  silk.    If  the  silk 
and  the  charges  together  cost  him  $2400,  find  the  cost  of 
the  silk. 

^^       131.  When  hay  was  worth  810  a  ton,  a  farmer  gave 
3J  t.  of  hay  for  4f  t  of  coal.     What  was  coal  worth  a  ton  1 

132.  Multiply  the  square  of  7.8.S  by  the  product  of  its 
digits. 
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188.  If  sulphuric  acid  ig  1.84  times  as  heavy  as  water, 
what  is  the  weight  of  a  hectolitre  of  sulphuric  acidt 

184.  If  the  same  numhor  be  added  to  each  term  of  a 
fraction,  whut  i.s  the  effect  upon  the  value  of  the  fraction? 

136.  A  rancl'.nian  travelled  Hoi  Km.  in  12.5  da.  Find 
his  rate  of  travelling  in  miles  per  day. 

136.  Divide  8379..50  among  5  rnen,  6  women  and  8 
children,  f,o  that  eacli  man  will  have  three  times  as  much 
as  a  woman  and  each  child  half  as  much  as  a  woman. 

187.  A  fanner  sold  1000  bu.  of  wheat  for  $759,  part  at 
74c.  per  hushel  and  the  rest  at  82c.  How  much  did  he 
sell  at  each  price  ? 

138.  The  sum  of  the  first  and  second  of  three  numbers 
is  181 ;  of  the  first  and  third  is  196 ;  and  of  the  second  and 
third  is  209.     Find  the  nunib«rs. 

189.  A  fanner  ha-  cows  wortij  S40  each  and  hogs  worth 
il4  each.     The  numlx-r  of  cows  and  hogs  being  32  and 

'  «ir  value  $890,  find  the  number  of  each. 

140.  A  watch  set  accurately  at  12  o'clock  indicates 
10  min.  to  12  at  12  o'clock  next  day.  What  is  the  exact 
time  when  the  ^atch  indicates  12  o'clock  on  that  day? 

141.  A  merchant  bought  24  yd.  of  mlk  and  16  yd.  of 
satin  for  $49.20.  The  satin  cost  20c.  a  yard  more  than 
the  silk.    "VDut  was  the  price  per  yard  of  each  1 

142.  The  fore  and  hind-wheels  of  a  carriage  are  2.5  m. 

and  3  m.  respectively  in  circumference.     How  many 

metres  will  the  carriage  have  gone  when  the  fore- wheel 

has  made  100  revolutions  more  than  the  hind-wheel? 
>  ■ 

143.  A  man  has  5  hr.  at  his  disposal  How  far  may 
he  ri.le  into  the  eountrj'  in  an  automobile  at  the  rate  of 
10  ml  an  hour,  so  that  walking  back  at  the  w-te  of 
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3^  mi.  an  hour  he  may  have  20  vr  .n,  for  t'le  transaction 
of  some  busineiM  before  the  end  of  the  five  hours? 

144.  Two  boys,  A  and  B,  come  into  school  punctually 
by  their  own  watches,  which  are  quite  right  at  9  o'clock 
on  Monday  morning.  A's  watch  gains  two  minutes,  and 
5*8  watch  loses  a  laiuute  and  a  half  ever^  day.  Find 
how  much  later  B  will  be  than  A  at  Friday  afternoon 
school,  2  p.m. 

146.  The  pressure  of  the  atmosphere  is  14.7  lb.  on  a 
square  inch.  Find  the  pressure  in  grams  on  a  square 
centimetre. 

146.  Given  t\at  1  gal.  of  water  weighs  10  lb.,  and 
k     that  1  cu.  ft.  oi  yater  weighs  62.25  lb.,  fi-  d  the  number 

of  cubic  inches  in  a  gallon. 

147.  A  steamer  whose  speed  upon  a  lake  is  10 J  mi. 
per  hour,  plies  on  a  river  whose  velocity  is  1 .»  mi.  per 
hour,  between  two  cities.  The  round  trip  takes  21  hr. 
How  far  are  the  cities  apart  ? 

148.  A  person,  being  asked  the  time  of  day,  replied 
that  I  of  the  time  past  noon  was  equal  to  ^  of  the  time 
to  midnight.    Required,  the  time. 

149.  What  will  be  the  weight  of  a  rectangular  sheet 
of  glass  G  ft.  3 J  in.  long,  4  ft.  6  in.  wide,  ^^^  in.  thick, 
the  glass  weighing  144  lb.  per  cubic  foot? 

150.  A  bicyclist  rode  29  mi.  in  2  hr.  20  min.  10  sec. 
What  was  his  rate  in  yards  per  minute? 

1 51.  A  road  66  ft.  wide  is  made  directly  across  a  field 
330  yd.  square.  What  is  the  value  of  the  roadway  at 
$84  per  acre  ? 

Y      152.  Find  the  value  of  a  pile  of  cord  wood  84.5  m. 
long,  25  m.  wide  and  8.4  m.  high,  at  $1.2,"  per  stere. 
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168.  If  a  through  express  train  runs  40  mi.  per  hour, 

and  an  accommodation  24  mi.  per  hour,  what  is  a  man's 

''time  worth  if  he  would  lose  f)5c.  in  travelling  a  journey 

of  70  mi.  by  the  accommodation  instead  of  the  express? 

164.  A  did  J  of  apiece  of  work,  B  did  g  of  the 
remainder,  C  did  /^  of  what  was  left  undone  by  B,  and 
D  finished  the  work.  How  much  should  D  receive  for 
bis  work  if  A  receives  827  for  his? 

166.  If  12  lb.  of  rice  cost  as  much  as  8.V  lb.  of  sugar, 
and  12 J  lb.  of  sugar  cost  as  much  as  2|  lb.  of  tea,  and 
1  lb.  4  oz.  o*  tea  cost  as  much  as  JlJ  lb.  of  coflfee,  find  the 
cost  of  a  pound  of  coffee  if  rice  cost  5c.  a  pound. 

166.  A  gallon  contains  277.274  en.  in.  A  cubic  foot 
of  water  weighs  62^  lb.  Mercury  being  13^  times  as 
heavy  as  water,  how  many  gallons  of  mercury  will  weigh 
a  ton  1  ^ 

1 57.  If  a  lamp  burn  .Q^  of  a  pint  of  coal  oil  per  hour, 
and  8  lamps  are  used  every  night  from  25th  Oct.  to- 
16th  Feb.  inclusive,  next  following,  and  23U  gal.  of  oil 
are  consumed,  how  many  hours  per  night  were  the  lamps 
alight] 

1 68.  A  man  whose  wages  are  increased  by  -j^j-  is  now 
in  receipt  of  $16.50  per  week.  What  fraction  of  itself 
must  be  taken  off  this  weekly  sum  to  reduce  his  wages 
to  the  original  amount  ? 

169.  A  man  who  works  9  hr.  per  day  asks  to  have 
his  working  hours  reduced  to  8  without  any  change  in 
his  wages.  By  what  fraction  of  his  present  wages  does 
he  ask  them  to  be  increased  ? 

160.  Divide  $280.70  among  5  men,  12  women  and 
18  children,  so  that  4  men  may  get  as  much  as  7  women, 
and  4  women  as  much  as  7  children. 
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161.  How  many  tiles  2  in.  square  will  be  required  to 
pave  a  courtyard  which  requires  13296  bricks  8|  in.  by 
4}  in.  to  pave  it? 

162.  (a)  Find  the  weight  of  a  rectangular  stick  of  white 
pino  24  ft.  long  and  21  in.  square,  weighing  24  lb.  per 
cul)ic  foot. 

(6)  How  many  cubic  feet  of  water  would  weigh  as  much 
as  this  stick? 

168.  After  drawing  off  8  gal.  of  the  contents  of  a  certain 
cask  and  f  of  what  was  left,  the  remainder  sohl  for  $10.80, 
at  7|c.  a  pint    How  many  gallons  were  in  the  cask  ut  first  1 

164.  Find  the  weight  of  barbed-wire  required  to  enclose 
a  quarter  section  with  a  fence  4  strands  high,  the  wire 
running  16  ft.  to  a  pound. 

166.  A  stone  wall  under  a  building  16  ft  longer  than 
wide  contains  321 7^  cu.  ft  This  wall  is  10  ft  high  and 
2 J  ft  thick.    Find  the  dimensions  of  the  building. 

166.  A  strip  of  building  land  on  the  side  of  a  street  has 
a  depth  of  180  ft.  It  is  sold  at  $35  per  foot  of  frontage. 
What  price  is  this  per  acre  ? 

1 67.  A  runner  starts  in  a  mile  race  at  the  rate  of  6  yd. 
per  second.  How  far  from  the  end  must  he  quicken  to 
7  yd  per  second  in  order  to  complete  the  mile  in  4  min. 
40  sec.  ? 

168.  A  gives  B  49  yd.  start  in  a  race  of  1  mi.,  and  is 
beaten  by  18  yd.  How  many  yards  ought  A  to  give  B  to 
make  a  level  race  ? 

169.  A  train  88  yd.  long  overtakes  a  man  vfalking 
along  the  line  at  the  rate  of  4  mi.  an  hour  and  passes 
him  in  10  sec. ;  20  min.  after,  it  overtakes  another  man 
and  passes  him  in  9  sec.  Where  will  the  train  be  when 
the  last  man  overtakes  the  first  ? 
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•ral  ExerriM 

1.  If  8  men  can  do  a  piece  of  work  in  12  da.,  how  lonjr 
will  it  take  12  nun  to  do  it  I 


find  htT  wages 
Find  tlie  coBt 


2.  A  servant's  wages  for  6  nio.  are  175  ; 
for  9  mo. 

8.  Th<'  cost  of  5^  yd.  of  cloth  was  133. 
of  3]  yd. 

4.  A  can  do  a  piece  of  work  in  4  da.  ;  B  can  do  it  in 
6  da.     If  they  work  together,  how  long  will  it  take  them  ? 

6.  If  2  men  can  reap  a  field  in  0  hr.,  and  one  ()f  them 
can  do  it  in  10  hr.,  how  long  will  it  take  the  other? 

8.  A  and  B  together  can  dig  a  cellar  in  0  da. ;  A  and  C 
together  in  12  da.  ;  and  B  and  C  t(.gether  in  8  da.  How 
long  will  it  require  A,  B  and  C  together  to  dig  the  cellar? 

7.  In  the  last  (luestion,  how  long  would  it  take  each 
to  do  the  work  alone  ? 

8.  The  sum  of  two  numbers  is  24  and  their  difference  ^ 
is  16.     Find  the  numbers. 

9.  The  sum  of  two  numbers  is  7j  and  their  difference  . 
is  1|.     Find  the  numbers. 

10.  A  merchant  sold  cloth  at  $2  a  yard  and  let  16.:- 
Had  he  sold  it  at  $3  a  yard  he  would  have  gained  «20. 
How  many  yards  did  he  buy  ? 

1 1.  A  train  moves  from  A  to  B  in  «  hr.     If  it  increases 
'  its  speed  10  mi.  per  hour,  it  will  make  the  distance  in  4  hr. 

Find  the  distance. 

12.  A  spent  \  his  ready  money  on   Monday,    \  the 
,   remainder  on  Tuesday,  and  he  has  now  $2.35  left.     How 

much  money  had  he  at  first? 

18.  How  far  may  a  person  go  in  a  stage  which  makes 
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10  n)i.  an  hour,  ho  that  by  walking  back  at  the  rat«i  of 
4  nil.  an  hour  ho  may  Ik-  gone  juHt  7  hr.  ? 

14.  vl  walkH  at  the  rate  of  3.1  n»i.  jjer  hour.  How  long 
^  will  he  be  in  walking  t*)  a  store  5^  mi.  away  and  home 
again,  supiKwing  he  remainH  40  min.  in  the  store  ? 

16.  How  nmny  Injoks  of  120  imges  each  can  be  made 
fn)m  40  reams  of  pajK'r,  each  sheet  of  which  can  I*  folded 
into  6  leaves  I 

16.  Two  men  start  from  the  same  place  and  travel  in 
opiKwite  directionH,  one  »t  the  rate  of  3^  mi.  an  hour  and 
the  other  at  the  mte  of  3|  mi.  an  hour.  How  far  will  they 
be  apart  at  th<!  end  of  4  hr.  ? 

V     17.  If  ijlb.ofcoffeecoHt8  2<k'.,h..\vniuch  willTjlb.cost? 
18.  A  woman  lH)ught  246  apples  at  the  ••"♦e  of  3  for  4c., 
and  sold  them  at  the  rate  of  2  for  3i'     How  much  did  she 
gain? 

>       19.  How  many  half-inch  cuIh'h  will  be  required  to  build 
a  2-in.  cul)e  ? 

20.  A  grocer  exchanges  Hour  worth  $4  a  hundred  for 
wo<>d  worth  $6  a  cord.  If  the  owner  of  th<;  wood  asks 
17.50  a  cord,  what  should  the  grocer  ask  for  his  flour? 

21.  How  high  do  you  ascend  in  going  up  three  flights 
of  stairs,  the  tirst  two  of  15  steps  each  and  the  third  of 
14  steps,  each  step  rising  7\  in.  ? 

22.  If  a  merchant  buys  wool  at  24c.  a  pound  and  it 
loses  I  of  its  weight  in  cleansing,  for  how  much  must  it  ' 
be  sold  to  make  12c.  per  pound? 

28.  A  man  spent  $50  on  Monday  and  half  as  much  on 
Tuesday.     The  money  he  has  now  is  ^  of  what  he  had  at  ^ 
first     How  much  had  he  at  first? 

24.  When  12  is  added  to  2f  times  a  certain  number 
the  sum  is  117.    Find  the  number. 


CHAPTER   IX 


AGOREOATES  AlfD  AVERAGES 

3%.   The  Aggregate  of  a  numlKr  of  (juantities  of  the 
same  kind  is  their  huih. 

33.  The  Average  t)f  two  or  more  grou|w  (.f  nuin»)erB 
is  found  by  dividing  tiu-ir  Huni  by  the  nun.k-r  of  groupH. 

Thus,  to  find  the  aveniK..  <»f  VA,  15,  74,  28,  (J  and  31, 
we  find  the  mu\  of  the  nuniUrH  to  Iw  ir)2,  and  m  the 
number  of  groupn  is  (J,  the  average  will  1h'  102 -^  6,  (jr  27. 

NoTK.— Expreu  any  remainder,  which  may  occur,  decimallj. 

Exerclne  XXIII 

1 .  Find  the  ajrgregate  and  the  average  of  the  following : • 

*  (a)   14  2«},  9,  18,  18,  24,  27.  8!). 

(b)  urn,  276,  <  1,  0,  280,  845,  1239. 

(c)  34729,  46288,  87296. 

(d)  m,  mil   I'f,  0,  1()J5,  74i,  28],  83. 

(e)  12.:|iJ,  21,  7jf,  .084,  3^,  0,  24.1,  12,V 

2.  Five  mei.  made  the  following  scores  at  a  rifle  match  : 
97,  94,  91,  91  and  87.     Find  tl     averag(*  i>er  man. 

8.  The  average  weight  of  thi  S  oarsmen  in  a  Imat  is 
increased  1^  lb.  when  one  of  the  crew  who  weighs  162  lb. 
is  replaced  by  a  fresh  man.  What  is  the  weight  of  the 
new  man '( 

4.  In  a  class  of  30  boys,  7  are  9  \  old,  15  are  10  yr. 
old,  2  are  11  yr.  old,  1  is  12  yr.  old,  and  the  rest  are  13  "yr. 
old.     What  is  the  average  age  of  the  class  ? 

Ill 
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5.  In  a  factory  a  certain  numborof  men  receive  iB  13  per 
week,  4  times  as  many  receive  $9  per  Aveek,  and  10  times 
as  many  receive  $5  per  week.  What  is  the  average  wage 
per  man  per  week  ?  '' 

6.  A  grocer  mixed  together  7  lb.  of  tea  worth  25c.  per 
pound,  11  lb.  at  35c.,  19  lb.  at  40c.,  and  3  lb.  at  50c. 
What  was  the  average  price  of  the  mixture  1 

7.  The  average  price  of  wheat  in  1836  was  62.v.  3d.,  and 
from  1836  to  1842,  inclusive,  was  63«.,  and  from  1837  to 
1843,  inclusive,  it  was  64».  2d.  Find  the  average  price  of 
wheat  in  1843. 

8.  In  a  school  of  19  children,  7  are  boys  and  12  are  girls. 
Of  the  boys,  3  are  8  yr.  old,  2  are  11  and  2  are  12.  Of 
the  girls,  3  are  9  yr.  old,  2  are  10,  3  are  13,  and  4  are  the 
average  age  of  the  boys.    Finu  the  average  age  of  the  class. 

9.  Prove  from  the  ordinary  multiplication  table  that 
the  average  of  the  8  numbers  surrounding  any  number  is 
that  number. 

10.  The  average  weight  of  a  crew  of  8  men  is  160  lb.  6  oz. 
Three  of  them  weigh  508  lb.  What  is  the  average  weight 
of  the  others  ? 

11.  The  mean  height  of  5  mountains  is  9473  ft.,  and 
the  mean  height  of  6  mountains  is  9584  ft.  Find  the 
height  of  the  sir^^^h  mountain. 

12.  i4'8  salary  was  one-third  more  than  B's.  They 
were  each  promoted,  with  increase  of  salary,  fi's  increase 
Wing  $9  for  H  of  J's,  and  each  had  then  $1440  {mt 
annum.     Keijuiri'd,  their  original  sahirii-s. 

13.  \  niarkot-woman  bought  a  nunibt;r  of  eggs  at  3  for 
2c.,  and  a  number,  exceeding  the  former  by  5  doz.,  at  a 
cent  apiece,  thus  buying  tli(;  whole  at  the  average  price  of 
lie.  a  dozen.     How  many  did  .'^he  buy  altogether! 
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14.  At  the;  end  of  the  term  a  ti-ju;her  finds  that  there 
are  10  boys  for  every  7  there  were  at  first,  and  that  there 
are  8  girls  for  every  5>.  There  being  now  19  schohirs  for 
every  15  at  first,  compare  the  original  number  of  boys  and 
girls. 

16.  For  the  week  ending  March  2,  1907,  the  Glolie  had 
a  circulation  as  follows  :  Monday,  50200  ;  Tuesday,  499,50 ; 
Wednesday,  50,000;  Thursday,  50050;  Friday,  50100  j 
Saturday,  57100.  Find  the  average  circulation  during 
this  week. /^'  •  c  '  ' 

16.  What  numl)er  substituted  for  each  of  the  addends 
174.8,  79.07,  800,  508.32,  768.01,  845  will  give  the  same 
sum? 

17.  In  a  certain  factory  some  of  the  hands  receive  816 
per  week,  3  times  as  many  receive  $14  per  week,  4  times 
as  many  receive  $12  per  week,  and  5  times  as  many  $10 
per  week.  What  is  the  average  weekly  wiige  of  an 
employcf!  ? 

18.  In  a  school  the  attendance  was  as  follows  :  —  Mon- 
day, 27  ;  Tuesday,  31  ;  Wednesday,  30  ;  Thursday,  29  ; 
and  Friday,  30.     Find  the  daily  average  attendance.      ' 

19.  At  an  examination  a  pu[)il  made  the  following 
marks  out  of  a  possible  100 :  Arithmetic,  82 ;  Grammar,  69 ; 
Geography,  75  ;  History,  75  ;  Latin,  37  ;  Physics,  48  ;' 
German,  64  ;  and  Com|)osition,  75.  Find  his  aversge 
mark  at  this  examination.  't,h 

20.  The  avemge  age  of  160  boys  in  a  school  is  13.75  yr. 
What  will  l)e  the  average  age  if  40  new  boys  come  whose 
average  age  is  1 1 .  25  yr.  ?    'y 

21.  The  average  weight  of  ten  boxes  is  30.5  lb.  If  the 
average  weight  of  the  first  four  is  25.75  lb.,  and  that  of  the 
next  four  is  40  lb.,  find  the  average  weight  of  the  next  two. 
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22.  If  a  dozen  eggs  weigh  .5802  Kg.,  express  the  weight 
of  an  egg  in  grams.  • 

23.  A  merchant  bought  3000  lb.  of  wool  at  47c.  a 
pound,  3000  lb.  at  44c.,  4000  at  48c.,  10000  lb.  at  45c. 
What  was  the  totjil  cost  and  the  average  price  per  pound  ? 

24.  In  a  certain  class  14  boys  were  11  yr.  old,  16  were 
12.25,  3  were  13.5,  5  were  14.2,  and  7  were  15.  Find  the 
average  age  of  the  pupils  in  this  class. 

25.  A  goldsmith  melted  together  8  oz.  of  gold  21  carats 
fine,  12  oz.  22  carats  fine,  10  oz.  18  carate  fine,  20  oz. 
l(i  carats  fine,  together  with  32  oz.  of  alloy.  Requi:.^d, 
the  fineness  of  the  composition. 

26.  The  aggregate  weight  of  8  boys  is  792  lb.  The 
average  weight  of  five  of  them  is  87  lb.  Find  the  average 
we'^,ht  of  the  remaining  three. 

27.  The  average  speed  of  a  train  for  3  hr.  40  min.  was 
48.4  Km.  per  hour  ;  for  the  next  2  hr.  30  min.  it  was 
60.8  Km.  ;  and  for  the  rest  of  the  journey,  which  lasted 
8  hr.  in  all,  it  Avas  65  Km.  Find  the  distance  travelled 
and  the  average  speed  per  hour  of  the  train. 

28.  In  1871  the  population  of  Winnipeg  was  241  ;  in 
1881  it  was  7985  ;  in  1891  it  was  25,639 ;  and  in  1901  it 
was  42360.  Find  the  average  annual  increase  during  ea<  h 
decennial  period  and  between  1881  and  1901. 

29.  The  average  height  of  5  boys  is  1.725  m.  and  when 
a  sixth  boy  is  measured  the  average  of  the  six  is  1.72  m. 
What  is  the  height  of  the  sixth  boy  in  centimetres  ? 

30.  A  land  agent  holds  the  following  property  :  1  sec- 
tion at  $12  per  acre  ;  half-section  at  $20  per  acre ;  2  sections 
at  $10  per  acre  ;  and  a  quarter-section  at  $24  per  acre. 
Find  the  average  value  per  acre  which  he  puts  upon  this 
property. 
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81.  The  average  temperature  for  Wednesday,  Thursday 
and  Friday  was  53° ;  the  average  for  Thursday,  Friday 
and  Saturday  was  56°,  that  for  Saturday  being  60°.  Find 
the  temi)erature  on  Wednesday. 

82.  The  average  weight  of  the  eleven  men  on  a  football 
team  is  increased  by  1^  lb.,  when  one  of  the  for^vards, 
who  weighs  170  lb.,  is  replaced  by  a  fresh  man.  What 
is  the  weight  of  the  new  man  ? 

38.  The  weight  of  eight  blocks  of  granite  was  as  fol- 
lows:  91.7  Kg.,  95.45  Kg.,  87.6  Kg.,  96  Kg.,  90.5  Kg., 
92.3  Kg.,  87.4  Kg.,  90.4  Kg.  Find  the  average  weight  of 
each  stone  ;  express  your  answer  in  kilograms  and  grams. 

Oral  Exercise 

1.  Find  the  aggregate  of  25,  35,  75,  65  and  45. 

2.  Find  the  average  of  the  following  :  75,  0,  84,  16. 

8.  A  fisherman  caught  3  trout ;  the  first  weighed  15  oz., 
the  second  1  lb.  5  oz.,  the  third  1  lb.  1  oz.  Find  their 
average  weight. 

4.  The  average  -.v.  ight  of  5  boys  is  95  lb.  ;  the  average 
weight  of  4  of  them  i.^  94^  lb.     Find  the  weight  of  the  fifth. 

5.  Six  boys  weigh  on  the  average  112  lb.  One  of  them 
weighs  140  lb.     Find  the  average  weight  of  the  other  five. 

6.  I  bought  1  cow  for  $45  and  2  others  for  $30  apiece. 
What  was  the  average  cost  ? 

7.  A  grocer  mixes  6  lb.  of  sugar  at  6c.  a  jwund  with  6  lb 
at  8c.  a  pound.    What  is  a  pound  of  the  mixture  worth  1 

8.  A  dozen  eggs  weigh  1  lb.  8  oz.  Find  their  average 
weight.  •;.»•, -«^' 

9.  A  walked  8  Km.  on  Monday,  12  Km.  on  Tuesday, 
15  Km.  on  Wednesday  and  7  Km.  on  Thursday.  ExpreM 
in  metres  the  average  distance  he  went  each  day. 
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10.  Find  the  average  of  4|,  5^,  3^,  7^,  8J. 

11.  A  farmer  sold  12  turkeys  of  an  average  weight  of 
12^  lb.  at  15c.  per  pound.  How  much  did  he  receive  for 
them  1 

12.  A  farmer  received  $24  for  10  turkev  which  he  sold 
at  16c.  a  pound.     Find  the  average  weight  of  a  turkey. 

1 3.  Tlie  aggregate  weight  of  24  tu'  :  of  l)utter  is  768  lb. 
Find  the  average  weight  of  a  tub. 

14.  Find  the  average  length  of  three  boards  which  are 
10  ft.  6  in.,  11  ft.  9  in.,  and  12  ft.  9  in.  long,  respectively. 

15.  John  rode  his  bicycle  at  the  rate  of  7  mi.  the  first 
hour,  9  mi.  the  second,  11  mi.  the  thiri  ind  12  mi.  the 
fourth.     How  far  did  he  go  and  at  what  average  speed  1 

16.  The  attendance  of  pupils  at  a  school  for  a  week  was 
the  following:  Monday,  18;  Tuesday,  24;  Wednesday,  22; 
Thursday,  24 ;  and  Friday,  22.  Find  the  aggregate  and 
the  average  attendance  during  the  week. 

17.  If  the  average  rainfall  is  4  in.  during  the  months  of 
March,  April,  May  and  June,  and  3  in.  fell  in  March,  5  in. 
in  April  and  2^  in  May,  how  many  inches  fell  in  June? 

18.  What  number  substituted  for  each  addend  in 
24  +  35  +  36  +  45  +  81  +  29  will  give  the  same  sum  1 

1 9.  If  there  were  five  rain  storms  in  May,  during  which 
the  rainfall  was  1\  in.,  f  in.,  f  in.,  Ij  in.,  and  l^'cr  in., 
what  was  the  total  rainfall  for  the  month  and  the  average 
of  each  storm  ? 

20.  A  history  consists  of  five  volumes.  In  the  first 
there  are  584  pages ;  in  the  second,  516  pages ;  in  the 
third,  496  pages ;  in  the  fourth,  604  pages ;  and  in  the 
fifth  600  i)ages.  What  is  the  average  number  of  pages 
in  the  five  volumes  I 
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PERCENTAGE  AND  ITS  APPLICATIONS 

I.     PERCENTAiiE 

34.  Percentage  is  the  process  of  computation  in  whici. 
the  basis  of  comparison  is  a  hundred.  It  is  simply  an 
application  of  the  decimal  fraction. 

35.  The  phrase  Per  Cent.  (Latin,  Per  Centum)  means 
by  the  huudred. 

The  symbol  %  is  used  for  the  phrase  "  per  cent." 
When  we  speak  of  an  agent  getting  3  per  cent,  as  a 
commission  on  the  management  of  an  estate,  we  mean 
that  from  every  $100  c  jUected  he  deducts  $3  to  remunerate 
himself  for  the  trouble  of  collectio.'. 

When  we  read  that  the  population  of  a  town  has 
increased  15  per  cent,  since  the  last  census,  we  mean  that 
if  the  number  of  inhabitants  then  had  been  divided  into 
groups  of  100,  and  the  number  of  inhabitants  now  iuto 
groups  o  115,  the  number  of  groups  would  be  the  same 
in  botl  s. 

ExercUe  XXIV 

1.  Find  the  value  of 

(a)   5  %  of  12400.  id)  13j%  of  30  ac. 

(6)   8  %  of  3475  horses,     (e)  37|%  of  576  books. 

(c)  22^%  of  $900.  (/)  1  U%  of  270  yd. 

2.  The  population  of  a  certain  city  is  28773.  What 
will  it  be  in  one  year  from  this  time  if  it  increase  1^ 
per  cent.  1 
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8.  The  number  of  boys  in  a  school  is  85%  of  the 
number  of  girls.  The  number  of  girls  is  80.  How  many 
pupils  are  there  in  the  school? 

4.  If  milk  yields  1.^  ,  of  cream,  and  cream  yields  24% 
of  butter,  and  a  quart  of  milk  weighs  2j  lb.,  how  many 
quarts  of  milk  will  yield  486  lb.  of  butter? 

5.  A  farmer  raised  850  bu.  of  wheat.  He  sold  18%  of 
it  @  84c.  per  bushel,  48%  @  80c.  per  bushel,  and  °the 
remainder  @  85c.  a  bushal.  How  much  did  he  receive 
for  the  wheat  ? 

6.  The  number  of  boys  in  a  school  increases  in  a 
certain  period  from  125  to  180.  What  is  the  increase 
per  cent.  ? 

7.  Find  how  much  per  cent,  is 

(a)  25  pai-ts  out  of  75.  (d)  \  part  out  of  ^ 

(b)  178  parts  out  of  890.       (^    5c.  out  of  $2. 

(c)  24  oz.  out  of  1  cwt.         (/)  $3.75  out  of  $33^. 

8.  A  drover  sold  240  sheep  and  had  960  left.  What 
per  cent,  of  his  sheep  did  he  sell  ? 

9.  The  population  of  London  proper  decreased  from 
113387  in  1861  to  75844  in  1871.  Find  the  decrease 
per  cent,  during  this  period. 

10.  How  much  per  cent,  is  9d.  in  the  pound;  12ic  in 
the  dollar;  $S  in  every  $20 ?  ^ 

1  f .  A  city  of  20000  inhabitants  lost  550  of  its  popula- 
tion  by  deaths  and  gained  900  by  births  in  a  year.  Find 
the  increase  per  cent,  in  the  population  during  this  year. 

12.  A  brick  kiln  contained  34785  bricks,  and,  after 
burning,  it  was  found  that  only  30920  were  in  good 
condition.    What  per  cent,  had  been  spoiled  in  burning? 

13.  If  24  bu.  of  wheat  are  raised  from  1^  bu.  of  seed, 
what  per  cent,  is  the  increase  ? 
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14.  The  population  of  a  town  in  a  certain  year  was 
5675.  Five  years  afterward  it  was  9307.  What  was  the 
per  cent,  of  increase  dnring  the  interval  t 

15.  A  has  $56  left  after  spending  80  per  cent,  of  his 
salary  for  the  month.  What  was  his  salary  for  the 
month  1 

16.  Find  the  number  of  which  21  is  7%  ;  of  which 
750  is  3J% ;  of  which  215  is  .005%. 

1 7.  What  number  increased  by  40%  of  itself  becomes 
2625? 

18.  Smith  drew  62j%  of  his  money  from  the  bank  and 
paid  33^%  of  it  for  a  house  worth  $4500.  How  much 
money  had  he  remaining  in  the  bank  ? 

1 9.  3%  of  a  certain  number,  togetlier  with  5%  of  half 
the  number,  is  55.     Find  tlie  number. 

20.  17%  of  a  certain  number,  together  with  7%  of  three 
times  the  number,  makes  76.     Find  the  number. 

21.  What  number  diminished  by  13j%  of  itself  be- 
comes 286  ? 

22.  A  farmer's  crop  of  oats  this  year  is  7|%  greater 
than  last  year.  What  was  last  year's  crop  if  in  the  two 
years  he  raised  747  bu.  t 

23.  The  population  of  a  town  in  1905  was  ir)n24. 
This  is  56%  of  its  present  population.  What  is  its  present 
population  ] 

24.  40%  of  a  mixture  of  wine  and  water  is  wine,  but 
when  4  gal.  of  water  are  added  the  wine  is  only  37j%  of 
the  whole.  How  many  gallons  are  there  in  the  mixture 
at  first? 

25.  A  drover  bought  320  sheep  at  a  certain  price  per 
heaJ.     He  sold  |  of  them  at  a  gain  of  20% ;  ^  of  them 
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at  a  grain  of  12}%,  and  th.-  remainder  at  a  losif  of  257 
gaining  on  the  whole  $112.     How  ranch  did  ho  nay  for 
the  320  sheep  ? 

•     26.  The  rent  of  a  farm  is  $720,  and  the  taxes  are  UiV 
on  the  rent.    Find  the  amount  of  rent  and  taxes  together! 

27.  A  backnipt  owes  ITSaO,  and  pays  37.', c.  in  the 
dollar.     How  much  did  his  creditors  jointly  los'e  ? 

28.  A  person's  half-yearly  income  is  derived  from  the 
proceeds  of  14550  at  a  certain  rate  per  cent.,  and  85420 
at  1%  more  than  the  former.     His  whole  incjome  is  $453 
Determine  the  rates. 

29.  A  creditor  ajfreeing  to  receive  !|281.25  for  a  debt 
finds  that  he  has  been  paid  at  the  rate  of  ()2.'.c.  in  the 
dollar.     How  much  was  the  debt  1 

^  80.  If,  when  25%  is  lost  in  grinding  wheat,  a  country 
has  to  import  10000000  qr.,  but  can  maintain  itself  on  its 
own  produce  if  only  57  be  lost,  find  the  quantity  of  wheat 
grown  in  the  country. 

81.  A  bankrupt's  assets  are  $2700,  out  of  which  he 
pays  75c.  iu  the  dollar  on  half  his  debts,  and  60c.  on  the 
other  half.     What  is  the  amount  of  his  debts  ? 
y     82.  A  man  having  a  flock  of  sheep  sold  8%  of  them 
to  A,  90  to  B,  3}%  of  the  remainder  to  C,  and°  29  to  D 
Ke  then  had  550  left.     How  many  had  he  at  first  ? 

83.  The  receipts  of  a  railway  company  are  apportioned 
V  in  the  following  manner:  48%  for  the  working  expenses, 
10%  on  one-fifth  of  the  capital,  and  the  remainder,  $32000 
for  division  among  the  holders  of  the  rest  of  the  stock' 
being  a  dividend  at  the  rate  of  4%.  Find  the  capital 
and  the  receipts. 

34.  A  began  businos.s  with  a  certain  capital.    The  first 
year  he  gained  20%,  which  he  added  to  his  capital.    The 
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second  year  he  gained  37j°<,  which  he  also  added  fo  his 
capital.  The  third  year  he  lost  407,  a,,,!  „„„-  found 
himself  $2()0  worse  tlmn  when  he  began  business.  Find 
the  capital  with  wliich  he  began. 

35.  I  spent  2.)%  more  than  my  income  in  a  certain 
year.  For  each  of  the  next  four  years  I  saved  6i|%  of  it, 
and  then  I  found  that  I  had  lived  within  it,  and  h^  $o<) 
besides.     What  was  my  income  ? 

86.  A  bankrupt  can  pay  40c.  in  the  dollar.      If  his 


Find  liin  debts 


assets  were  #.')00  more,  he  could  pay  45c. 
and  his  asHets. 

87.  A  man  for  .'>  yr.  spends  £40  a  vcar  more  than  his 
income.  If  he,  at  the  en<l  of  that  time,  reduce  hi^  e.x- 
l)enditure  10%,  in  4  yr.  he  will  have  paid  off  his  debts  and 
saved  £120.     Find  his  income. 

88.  Eleven  an<l  one-half  yards  of  cloth  Ij  vd.  wide  are 
re<iuired  for  a  dress.  How  many  yards  must  l)e  bought 
if  the  shrinkage  in  sponging  is  12^%  in  length  and  107  in 
width  ? 

89.  My  purse  and  the  money  in  it  are  worth  S82.  If 
I  spend  15%  of  the  money  and  sell  mv  purse  for  three 
times  its  value  I  shall  then  have  %1\.  Find  the  value  of 
my  purse.^ 

40.  If  the  increase  in  the  number  of  male  and  female 
criminals  l>e  1.8%,  while  the  decrease  in  the  number  of 
males  alone  is  4.6%,  and  the  increase  in  the  number  of 
females  is  9.8%,  compare  the  number  of  male  and  female 
criminals,  respectively. 

41.  12  bu.  of  wheat  and  25  bu.  of  bariey  cost  $19  ;  but 
if  wheat  were  to  rise  4%  and  bariey  to  fall  10°/  in  price 
the  same  quantities  would  cost  $18.36.     What  is  the  price 
of  each  per  bushel  ? 
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42.  A  merchant  bought  a  web  of  cloth  containing 
76  metres.  He  W)ltl  7%  to  one  customer,  8'j%  to  a  Be cond, 
and  21%  to  a  tliird.  Express  in  decimetres  the  quantity 
of  cloth  he  had  left. 

48.  The  iM)|nilation  of  a  certain  city  in  now  185220. 
Three  years  ago  it  was  IGOOOO.  Find  its  population  three 
years  hence,  8Upix)Hing  its  {M)i)ulation  to  increase  at  the 
same  rate  jM-r  cent,  per  annum. 

44.  From  a  sum  of  money  7.}  per  cent,  is  deducted, 
and  4  J  per  cent,  of  the  remainder  is  spent.  The  sum  now 
left  is  $1200.     What  was  the  original  sum  ? 

46.  Seventy-five  jx'r  cent,  of  a  fann  is  arable  ;  of  the 
remainder  8.'i%  is  pasture  and  the  lest  is  a  swamp.  The 
area  of  the  swamp  is  75  ha.    What  is  the  area  of  the  farm  ? 

46.  Divide  340  into  three  parts  m  that  10%  <  f  the  first 
part,  15%  of  second  part  and  16^%  of  the  third  part  may 
be  equal. 

47.  The  number  of  girls  in  a  school  exci  eds  the  numlnT 
of  iKjys  by  25.  The  number  of  boys  is  40%  of  the  whole. 
Find  the  number  of  girls. 

48.  At  an  examination  40%  of  the  candidates  were 
girls  ;  25%  of  the  girls  and  15%  of  the  boys  failed.  What 
percentage  of  the  number  of  candidates  failed  ? 


Oral  Exercise 

1.  A  boy  spends  4  cents  out  of  every  12  he  has.     What 
per  cent,  of  his  money  does  he  spend  ? 

y     2.  In  playing,  a  boy  lo.st  6  marbles  out  of  every  25  he 
had.     What  per  cent,  of  his  marbles  did  he  lose  ? 

8.  A  fanner  had  a  flock  of  4.50  sheep.     lie  sold  12%  of 
them.     How  many  sheep  did  he  sell  ? 


Pebcentaoe  and  ith  Applications        123 

4.  How  much  jh  7.]%  of  400?  r.f  (MX)?  of  ($40? 

5.  What  frattion  of  a  hundml  in  57  of  it?  77?  10°/! 
20%  T  /o  •  /o     »"/, 

6.  What    part   of    any   numlM-r   w    1  '   of    it?    27? 

'^    5%?    i%? 

7.  A  man  bouglit  a  horsf  for  !?2.")().     Hu  paid  40     of  it 
^  in  casli  and  gave  hi8  note  for  the  halance.    Find  tlie  amount 

of  the  nott!. 

8.  80  iM-r  cent,  of  *2r)0  i.s  12.J  /  of  what  mv  automobile 
I.     coat.     Find  tlie  cost  t)f  tlie  autt)mohile. 

9.  A  bought  a  house  an<l  sol.l  it  for  $2.')00  at  an  ad  vane- 
of  25%.     Find  the  co.^t  of  the  hou.se  to  A. 

^         10.  A  train  running  24  mi.  an  hour  increases  its  speed 
12^%.     What  is  the  rate  of  running  after  th«>  increa.se? 

^        11.  A  farmer  sold  62.J%  of  his  half-section  of  land. 
How  many  acres  did  he  st-ll  ? 

12.  A  man  bought  a  h.t  f<.r  .'?12(K).     How  mueh  nnist 
he  sell  it  for  to  gain  15};  on  his  outlay? 

i      13.  In  an  orchard  of  4(X)  trees,  80  died.      What  in-r 
cent,  remained  ? 

14.  In  a  .school  of  50  pupils,  10  were  absent.     What 
per  cent,  weiv  i)re8ent  ? 

15.  The  average  attendance  in  a  school  is  48.     This 
^    is    80%    of    the    number    enrolled.      How    many    wen- 
enrolled? 

1 6.  There  are  now  36-3  pupils  attending  a  certain  .school. 
J     This  is  10%  more  than  attended  a  year  ago.     How  many 

belonged  to  the  school  a  year  ago  ? 

1 7.  Find  the  difference  between  40%  of  §G40  and  607 
uf  1460.  ^^ 
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II.     PERCENTAGE    WITHOUT   THE    ELEMENT   OF   TIME 
I.     ThaDK    DlWOlNT 

3<.  When  a  bill,  debt,  <»r  note  in  ]Nii(l  a  xuni  in 
fmjuently  dt-ducU'tl  and  the  renmind«T  in  iwH-^'ptiHl  at* 
|)oynient  in  full.    The  Hum  deducted  in  called  Diacount. 

ai.  Trade  or  Commercial  IMacount  is  the  sum  deducted 
from  the  catalogue  or  list  price  of  goodH. 

Sometimes  several  discounts  are  allowed.  In  this  case, 
the  first  discount  is  to  be  deducU-d,  then  the  secn.nd  one  is 
to  l)e  reckoned  upon  the  remainder  and  deducted,  and 
thus  on  for  each  discount. 

Ex.  1.  If  knives  of  a  certain  quality  are  sold  at  $18 
per  <lozen,  with  discounts  of  33^  per  cent,  and  5  per  cent, 
what  is  the  net  price  ? 

The  discount  on  $18  at  33|%o96. 

The  discount  on  ^;2  at  f./„     =|io.66. 
«li' - 10.60  =  «1 1.40; 
•■•  net  price     =$11.40. 

ExerciMe  XXV 

1.  Find  the  net  price  of  goods  li.^ted  as  follows  :  — 

(a)  $245    subject  to  20%  off. 

(b)  $360    subject  to  25%  and  5%  off. 

(c)  $3280  subject  to  25%,  10%  and  5%  off. 

2.  After  a  discount  of  25%  had  been  deducted,  the  pur- 
chaser paid  $186.     Find  the  list  price  of  the  goods. 

8.  After  a  discount  of  $84  had  been  taken  off  a  bill  of 
go<  the  trader  paid  $166,  paying  the  bill  in  full.  What 
was  t..-)  rate  of  discount  allowed  ? 
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4.  An  article  t-cwt  124.  How  muHt  it  fx*  iimrktHl  h<>  thnt 
after  making  a  deduction  of  10%  the  incrihant  may  make 
a  gain  of  2.')%  ? 

6.  What  Hingle  discount  iH  equivalent  to  dincount*  of 
26%  and  10%  off? 

6.  At  what  [)rice  must  gomls  which  cost  7(*c.  ]ye  listed 
to  give  121%  «ai"  a'ter  deducting  discounts  of  20    10 

and  5%  ? 

A  haker  gives  thirtei  n  loaves  for  a  dozen.    What  rate 
per  cent.  dis<'ount  is  equivalent  to  this? 

8.  A  merchant  marked  his  g(xxls  33j%  ahove  cost  and 
allowed  a  discount  of  25%.    Find  his  gain  or  loss  per  cent 

9.  A  bill  of  hardwan' at  list  j)rices  amounts  to  11240.  The 
discounts  are  40,  I24  and  10%.     What  is  due  on  this  bill  ? 

10.  At  what  price  must  a  suit  of  clothes  which  cost  110 
Ihj  marked  so  that  after  a  discount  of  5%  is  allowed  the 
nierchant  may  gain  iJ5.20? 

11.  Goods  were  marked  50%  above  cost  and  discounts 
of  25,  20  and  5%  allowed.    Find  the  gain  or  loss  jwr  cent. 

12.  A  bookseller  gives  a  discount  of  5%  for  cash  and 
allows  teachers  a  second  discount  of  10%  on  all  cash  prices. 
A  teacher  bought  some  Inniks  and  paid  8<).84.  What  was 
the  marked  price  of  the  books  ? 

18.  "NMiat  is  the  difference  on  a  bill  of  $5.50  In-tween  a 
discount  of  30%  and  a  discount  of  20%  and  10%  ? 

14.  A  hardware  merchant  buys  at  a  discount  of  20%, 
10%  and  5%  oflF,  and  '-lis  at  list  prices.  What  per  cent, 
profit  does  he  make  ? 

15.  If  83.60  is  gained  by  selling  goods  at  33J%  above 
cost,  find  what  selling  price  Wuuld  make  the  rate  of  eain 
40%. 
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16.  At  what  price  miiHt  goods  which  cost  S202.50  be 
listed  to  give  a  gain  of  20%  after  allowing  25%,  207  and 
10%  off 

17.  After  allowing  discounts  of  25%  and  5%,  i?!?!  paid 
a  bill  of  goods.     Find  the  list  price  of  these  goods. 

18.  An  invoice  was  $2H0,  trade  discount  25%  and  10% 
oflF.     Find  the  list  price  of  the  goods. 

19.  Tlie  amornt  of  discount  at  25%  and  5%  of!  is  $92. 
Find  the  gross  amount  of  the  bill. 

20.  I  bought  shovels  at  a  discount  of  20%  and  12j%, 
the  list  price  Ixing  $1. 25  apiece.  How  niany°shovels  were 
bought  if  the  discount  amounted  to  $112.50? 

21.  If  the  list  price  of  certain  goods  is  $120  per  gross, 
how  much  will  be  gained  or  lost  by  buying  from  Mr.  M.' 
whose  discounts  are  25%  and  10%,  instead  of  from  Mr.  P.,' 
whose  discounts  are  20%,  10%  and  5%  ? 

i-2.  If  12  gas  burners,  each  consinning  4.5  cu.  ft.  of  gas 
an  hour,  are  burned  for  8.i  hr.  each  night,  what  will  be 
the  cost  of  the  gas  during  the  months  of  xMarch,  April  and 
May  at  11.25  a  thousand  feet,  a  discoimt  of  40%  being 
allowed  for  i)rompt  payment  '. 

23.  A  merchant  l)ought  goods  invoiced  at  $3f>0  at  dis- 
counts of  30%  and  10%,  and  sold  them  at  5%  above  the 
invoice  price.     How  much  «h(I  he  make? 

24.  A  merchant  gained  $5.70  after  allowing  a  discount 
of  10%  from  the  marked  pi'.(.  of  an  article.  He  had 
marked  his  goods  at  an  advance  of  33^%  on  cost.  Find 
the  cost. 

25.  A  grocer  mixes  a  pint  of  water  with  every  gallon  of 
vinegar.  What  trade  discount  will  this  enable  him  to 
give  ? 
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26.  A  merchant  marked  an  article  at  a  certain  per  cent 
above  cost  and  then  all(,w,.,l  the  same  rate  of  discount 
His  loss  was  tV  of  cost.     What  was  the  rate  of  discount  ? 

x;      2'^.  What  rate  of  discount  taken  of!  twice  in  succession 
IS  t  ^uivalent  to  2o%  and  20^  off? 

28.  Ten  per  cent,  of  the  selling  j.iice  is  equal  to  12.17 
of  the  list  price.     The  gain  is  40r.     Find  the  list  price. '  ° 

29.  A  manufacturer  places  an  engine  worth  !?70()  in  his 
factory  and  writes  off  10%  of  its  value  each  vear  for 
depreciation.  What  is  the  engine  worth  according  to  his 
books  at  the  end  of  five  vears  ? 


Oral  Exercise 

1.  Explain  the  terms  Gross  Price,  Net  Price,  List  Price 
and  Invoice. 

2.  What  is  trade  or  commercial  discount  ? 

3.  If  the  list  price  is  8240  and  the  trade  discount  20%, 
find  the  cost  price  to  the  buyer. 

4.  If  the  net  price  is  $500  and  the  trade  discount  207 
find  the  list  price. 

5.  The  list  price  is  $250  ;  the  net  price  is  81  SO.     Find 
the  rate  of  discount. 

6.  The  list  price  being  $750  and  the  rate  of  discount 
165%,  find  the  net  price. 

7.  An  article  cost  136.    What  price  must  be  marked  on 
It  to  allow  a  discount  of  10%  and  still  make  25 ^^  gain? 

8.  The  list  price  being  81000,  and  discounts  of  20%  and 
10%  off  being  allowed,  find  the  net  i)rice. 

9.  What  per  cent,  subtracted  from  a  number  is  equal  to 
25%  of  the  remainder? 
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10.  A  number  is  increased  by  25%  of  itself.  What  per 
cent,  must  be  taken  from  the  sum  to  produce  the  original 
number? 

11.  If  I  ask  $33  an  acre  for  some  land  and  take  oflf 
16§%,  how  much  do  I  get  for  it? 

1 2.  What  per  cent,  must  I  add  to  the  price  of  an  article 
so  that  when  I  take  off  20%  for  a  customer  I  may  neither 
lose  nor  gain  ? 

18.  When  12j%  is  added  to  a  numl>er,  what  per  cent. 
of  the  sum,  subtracted,  will  give  the  original  number  ? 

14.  One  hundred  and  forty  is  87^%  of  what  number? 

1 5.  What  number  diminished  by  20%  of  itself  equals  364  ? 

16.  Find  the  direct  discount  equal  to  two  successive 
discountt,  of  20%  and  10%. 

1 7.  What  is  the  difference  between  taking  discounts  of 
20%  and  5%  off  and  taking  discounts  of  5%  and  20%  off? 

1 8.  At  what  price  must  I  mark  an  article  which  cost 
$4  <o  that  after  deducting  20%  I  may  still  make  a  prolit 
of  25%  ? 

19.  At  what  price  must  an  article  which  cost  $50  be 
sold  so  that  a  profit  of  20%  may  be  made  after  allowing  a 
discount  of  25%  ? 

20.  On  a  bill  of  $500,  what  is  the  difference  between  a 
discount  of  25%  and  discounts  of  20%  and  5%  off? 

IT.     Profit  and  IjOss 


Exercise  XXVI 

1.  If  I  buy  an  article  for  83.20  and  sell  it  for  '  4,  what 
is  my  gain  per  cent.? 

2.  A  retail  dealer  sold  50  i)air  of  boots  for  8200.     They 
cost  him  $2.75  a  pair.     What  is  his  gain  per  cent.  1 
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8.  Bought  a  house  for  ^4500,  expended  .^lofX)  in  repairs 

V"^^^\  ^"""'y^*  ^'"^  *' -'5  f'^'-  ^^^^^^-     I  '^old  the  whoi; 
tor  *««J(K).     Find  njy  gain  per  etiit. 

4.  The  manufacturer  will  .supply  a  <ertain  article  at  Ud 
If  a  tradesman  eharacs  2</.,  what  proHt  per  cent    will  he 
make  ? 

5.  A  newsboy  Imys  paper,  at  S,..  ,„.r  .|oz,-n  and  selln 
them  at  Ic.  each.     Find  his  gain  jxr  .mt. 

6.  A  man  huys  goods  at  th.-  rate  of  8%  per  hundred- 
weight and  sells  2  t.  14  ewt.  3  .,r.  12  lb.  for  mm.  How 
much  h.-.s  he  gained  or  lost  per  .cnt.  on  hi.<  outlay? 

7.  A  nierehant  bought  tea  at  Mk:  a  pound  an.l  sold  it 
to  gam  1 1 » %.     Find  the  s.-lling  pric-,>.  , 

8.  If  12.5  ..ver.-oats  eu.^t  *HJ(X).  for  what  .nust  they  \>e 
sold  apiee(!  to  gain  12.*,      .' 

9.  How  many  i^unds  of  sugar  costing  Sje.  a  mund 
nm.st  bo  sold  for  a  dollar  to  gain  2o%  ? 

10.  If  I  buy  broadcloth  at  .S2  a  vard  and  silk  at  «2  80 
a  yard  and  ..ell  the  cloth  at  S2.oO  a  yard,  at  what  price 
'"U..t  I  .sell  th,.  silk  to  make  the  same  gain  ].er  cut  on 
one  as  on  the  other? 

'J/*'  rt^  '"'"•'■'''^  "  '"'"'*'  ^*''"  *--''''^  '^"d  Hold  it  at  a  losH  of 
jiO/. .  Th,-  buyer  sold  it  at  a  gai.i  of  25%.  What  did  the 
latter  receive;  f(jr  it  ? 

12.  If  I  sell  goods  for  )?2240  and  gain  12%,  what  was 
tlie  ((jst  price  ( 

13.  If  87o  yd.  of  .silk  be  .si,Id  for  $im),  and  20/  profit 
be  made,  what  did  it  co-st  per  yard? 

14.  If,  by  selling  wine  at  17.s.  od.  a  gallon,  I  lose  .yv 
at  what  price  umst  I  sell  it  to  gain  15%  ? 

15.  If,  by  Belling  g.K)ds  for  .-f544,  I  lose  16%,  how  much 
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per  cent,  should  I  have  lost  or  gained  if  I  had  sold  theiri 
for  $672? 

16.  I  sold  a  lot  for  8425,  thereby  losing  15%.  For  what 
ought  I  to  have  sold  it  to  gain  20%  1 

17.  If  15%  is  gained  by  selling  40  sheep  for  $552,  at 
what  price  apiece  should  they  have  been  sold  in  order  to 
make  25%  gair " 

18.  A  tradesman' t.  prices  are  20%  above  cost  price.  If  he 
allows  a  customer  10%  on  his  bill,  what  profit  does  he  make  ? 

1 9.  If  8%  be  gained  by  selling  a  piece  of  ground  for 
$4125.60,  what  would  be  gained  per  cent,  by  selling  it 
for  $4202 1 

20.  If  3%  more  be  gained  by  selling  a  horse  for  $333 
than  by  seJlirg  him  for  $324,  what  must  his  original 
price  have  been  ? 

21.  A  grocer  mixes  12  lb.  of  tea  at  2s.  6^d.  per  pound 
with  4  lb.  at  Ss.  2|(?.  At  what  price  must  he  sell  the 
mixture  so  as  to  gain  33  J  %  upon  his  outlay? 

22.  How  many  pounds  of  tobacco  at  $1.05  per  pound 
must  a  tobacconist  mix  with  4  lb.  at  $1.30,  that  he  may 
sell  the  mixture  at  $1.56|  per  pound,  and  gain  33 J%  upon 
his  outlay  ? 

23.  A  spirit  merchant  buys  80  gal.  of  whisky  at  $3.60 
per  gallon,  and  180  gal.  more  at  $3  per  gallon,  and  mixes 
them.  At  what  price  must  he  sell  the  mixture  to  gain 
8J%  upon  his  outlay  ? 

24.  I  mix  80  gal.  of  gin  at  $3.10  per  gallon  with 
96  gal.  at  $3.41 1,  and  sell  the  mixture  so  as  to  gain  10%. 
At  what  price  per  gallon  do  I  sell  it  1 

25.  A  grocer  buys  two  sorts  of  tea  at  55e.  and  blfc. 
per  pound,  respectively.    He  mixes  them  so  as  to  have 
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3  lb.  of  the  dearer  for  every  1  lb  of  the  cheaper  sort, 
and  sells  the  mixture  at  80c.  p^^r  pound.  What  does  he 
gam  per  cent.  ? 

26.  A  grocer  buys  150  bbl.  of  apples,  each  containing 
2  bu.  1  pk.,  at  .f  1.50  a  barrel.    He  paid  $U.40  for  carriage 
If  the  loss  by  decay  amoimts  to  20%.  what  is  the  least 
price  per  bushel  at  which  he  can  sell  them  to  clear  VHy 
on  his  outlay?  ^  ° 

27.  What  muse  I  ask  for  a  watch  costing  me  S30  in 
order  to  take  off  10-  for  cash  and  yet  make  a  profit  of 

20%  1 

r,  ?^'  .1?"^  *  ^""^  ^''  ^  ''^  "  -'^'"  "^  25% ;  B  sells  it  to 
C  for  1322  ut  a  gain  of  15%.     What  did  tlie  lot  cost  A  ? 

29.  A  sold  a  lot  to  ^  at  a  gain  of  20%  ;  B  sold  it  to  C 
at  a  gam  of  25%.  C  paid  $180  more  for  it  than  ^.  What 
did  the  lot  cost  A  ? 

30.  A  merchant  marked  goods  at  an  advance  of  40% 
but  1.  selling  them  he  used  a  false  balance,  bv  means  o°f 

t^^l'\T'  ^  *  '''■  ^"^  *^"  P^""^-    Hi«  *«**!  fe'^i"  ^^^^« 
1240,  find  the  cost  of  the  goods. 

31.1  bought  goods  and  sold  ]  of  them  at  a  loss  of  20% 
By  what  increase  per  cent,  must  I  raise  this  selling  price 
so  as  to  gain  20%  on  the  entire  transaction  ? 

32.  I  sold  two  lots  at  the  same  selling  price  On  one 
I  gained  ^^y,  On  the  other  I  lost  33^%.  My  total  loss 
was  160.     Find  the  cost  of  each  lot. 

88.  I  bought  an  article  and  sold  it  to  gain  20%.     If 
the  cost  had  been  10%  less  at     the  selling  price  #24  less 
I  would  have  gained  30%.    Find  the  cost  price. 

84.  A  sold  oranges  so  that  |  of  his  gain  on  12  is  the 
selling  price  of  4.    Find  his  gain  per  cent. 
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85.  Find  the  gain  or  loss  per  cent,  n  buying  oranges 
at  82.50  per  hundred  and  selling  them  at  8  for  12c. 

36.  A  woman  buys  a  certain  number  of  apples  at  3  a 
\  penny,  and  the  same  number  at  2  a  penny;   she  then 

mixes  them  and  sells  tliem  at  5  for  twopence.    How  much 
does  she  gain  or  htse  per  cent.  ? 

37.  A  person,  by  disposing  of  goods  for  $182,  loses 
9%.  What  ought  they  to  have  been  sold  at  to  realize  a 
profit  of  7    ? 

38.  The  cost  price  of  a  })ook  is  $4.75.  expense  of  the 
sale  6%,  profit  24%.     What  is  the  retail  price? 

39.  At  what  per  (^eut.  in  advance  of  cost  must  a 
merchant  mark  his  goods  so  that  after  throwing  off  20% 
of  the  marked  price  he  may  make  a  profit  of  25%  I 

H  40.  By  selling  a  house  for  mii^  I  lost  7.^%.     What 

y€^     r  must  I  have  sold  it  for  to  have  gained  12r/  ? 

41.  A  merchant  sells  tea  to  a  tradesman  at  a  profit  of 
()(»/,  but  the  tradesman,  becoming  a  bankrupt,  pays 
37.\c.  in  the  dollar.  How  much  does  the  merchant  gain 
or  lose  by  the  sale  ? 

42.  A  baker's  outlay  for  flour  is  70  ,^  of  his  gross 
/g        receipts,  and  other  trade  expenses  20%.     The  price  of 

0^""      floiii"  falls  50%,  and  other  trar'e  expenses  are  thereby 
/  reduced  25%.     What  reduction  should  he  make  in  the 

price  of  a  1^.  loaf,  allowing  him  still  to  realize  the  same 

amount  of  profit? 

43.  If  a  tradesman  adds  to  the  cost  price  of  his  goods 
a  profit  of  12.^%,  what  is  the  cost  price  of  an  article 
which  he  sells  for  83.82J  ? 

44.  If,  by  selling  an  article  for  f 38.25,  8%  is  lost,  what 
per'cent.  is  gained  or  lost  by  selling  it  for  $57  ? 
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45.  A  mr.a  wishing  to  sell  a  horse  asked  25  /  more 
;    thau  It  cost.     He  finally  sold  it  for  15  ,  less  than  his 

asking  price,  and  gained  A.",. 75.      How  ranch  did  the 
horse  cost,  and  what  was  the  asking  price? 

46.  I  bought  20  lb.  of  opium  by  avoirdupois  weight 
'  at  5oc.  per  ounce,  and  sold  by  Troy  weight  at  OOe.  per 

ounce.     Did  I  gain  or  lose,  and  how  much  ? 

47.  A  man  buys  an  article  and  seUs  it  h gain  so  as  to 
gain  5  ^     If  he  had  bought  it  at  5     loss,  and  sold  it  for  X 
II  less,  he  would  have  gained  10   .     Find  the  cost  price. 

V  48.  If  7,  be  gained  by  selling  goods  for  .>?r)<).55,  what 
wdl  be  gained  or  lost  by  selling  tlu'ni  for  6G1.75  t 

49.  Which  is  the  more  profitabl,..  to  l)ny  flonr  at  .«?6.50  • 
on  6  mo.,  or  $6.80  cash,  money  being  worth  8     > 
.        50.  If  9  t.  7J  cwt.  of  iron  be  .sold  for  sl2G0,  and  the 
gam  on  it  be  20%,  what  was  the  cost  per  hundredweight? 
51.  A  dealer  sends  out  2.-)0  lb.  of  tea  at  SOc.  po,-  pound  * 

V  and  allows  2-|%  on  the  price  for  the  expense  of  carriage' 
Supposing  the  whole  amount  of  carriage  to  come  to 
19.30,  how  much  will  the  customer  have  to  pay  ? 

,  52.  By  selling  tea  at  72c.  a  pound  a  grocer  clears  |  of 
his  outlay.  He  then  raised  the  price  to  gOc.  What  does 
he  clear  per  cent,  by  the  latter  price  ? 

53.  If  6%  be  gained  by  selling  a  horse  for  !?1 32.50 
how  much  per  cent,  is  lost  by  selling  him  for  $115? 

54.  A  man  sells  two  horses  for  §100  each,  and  by  so 
doing  gains  25%  on  one  horse  and  loses  25  on  the  other. 
What  did  the  horses  cost  him  ?  D<..s  he  gain  or  lose  on 
the  whole  ? 

56.  Three-fourths  the  selling  price  of  goods  is  20' 
less  thar  cost.     Find  the  gain  per  cent,  at  which  "the 
goods  are  sold. 
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66.  A  grocer  has  225  lb.  of  tea,  of  which  he  sells  45  lb. 
at  72c.  per  pound,  and  only  gains  8%  at  his  price.  He 
now  raises  the  price  so  as  to  gain  10%  on  the  whole 
outlay.    What  is  the  price  when  raised  ? 

67.  A  woman  buys  a  certain  number  ci  eggs  at  21  a 
shilling,  and  the  same  number  at  19  a  shilling;  she  mixes 
them  together  and  sells  them  at  20  a  shilling.  How 
much  does  she  gain  or  lose  per  cent,  by  the  transaction  1 

68.  Bought  two  kinds  of  cloth,  one  at  $2j  per  yard, 
the  other  at  ^Ijf  per  yard.  Sold  all  at  the  same  price, 
which  was  as  much  per  cent,  below  the  cost  of  one  kind, 
as  it  was  per  cent,  alcove  the  cost  of  the  other.  Find  the 
selling  price  and  the  gain  or  loss  per  cent. 

69.  Bought  equal  quantities  of  two  kinds  of  cloth  at 
20c.  and  4()c.  per  yard,  respectively,  I  sold  all  at  the 
same  price  per  yai-d,  and  thereby  gained  as  much  per 
cent,  on  the  one  kind  as  I  lost  per  cent,  on  the  other 
kind.  Find  (a)  the  selling  price,  and  (b)  the  gain  or  loss 
per  cent. 

60.  A  machinist  sold  24  grain-drills  for  8125  each. 
On  one-half  of  them  he  gained  25%,  and  on  the  remainder 
he  lost  25%.  Lid  be  gain  or  lose  on  the  whole,  and  how 
much  ? 

61.  Bought  land  at-?30  an  acre.  How  much  must  I 
ask  an  acre  that  I  may  abate  25%  from  ray  asking  price, 
and  still  make  20%  on  the  purchase  money  ? 

62.  il  sold  a  house  at  a  loss  of  25%.  If  he  had  received 
$500  more  for  it  he  would  have  gained  2|%.  Find  the 
cost  of  the  house. 

63.  I  buy  two  lots  for  $4000,  and  sell  one  so  as  to  lose 
7|%,  and  the  other  so  as  to  gain  5%,  and  on  the  whole  I 
neither  gain  nor  lose.     Find  the  cost  of  each  lot. 
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64.  D  sold  one-fourth  of  his  goods  at  a  loss  of  20%. 
By  what  increase  per  cent,  must  he  raise  this  selling 
price  to  gain  20%  on  tlie  entire  transaction  ? 

65.  I  invest  and  sell  at  a  loss  of  2.')%.  I  invest  the 
proceeds  again,  and  sell  at  a  gain  of  25%.  Do  I  gain  or 
lose  on  the  two  speculations,  and  how  much  per  cent.  ? 

66.  I  invest  and  sell  at  12%  gain.  I  invest  the  pro- 
ceeds and  sell  at  an  advance  of  1 5%.  I  invest  the  proceeds 
again,  and  sell  at  a  h)8s  of  25%,  and  quit  with  $1254.80. 
What  was  my  capital  at  first  ? 

67.  A  manufacturer  seUs  at  20%  profit,  the  wholesaler 
at  25%  profit,  and  the  retailer  at  40%  profit.  Find  the 
cost  to  the  manufacturer  of  an  article  which  cost  the 
consumer  82.10. 

Oral  Exercise 

1.  A  man  bought  a  watch  for  $50  and  sold  it  at  a 
gain  of  $15.     Find  his  gain  per  cent. 

2.  A  grain  dealer  bought  a  quantity  of  wheat  at  84c. 
a  bushel  and  sold  it  at  80c.     Find  the  loss  per  cent. 

3.  A  man  sold  a  horse  for  $150,  which  was  ]  of  what 
he  paid  for  it.    Find  his  loss  per  cent. 

4.  A  merchant  bought  300  bbl.  of  flour  at  $5  a  barrel 
and  sold  §  of  it  at  $8  per  barrel  and  the  rest  at  cost. 
Find  his  gain  per  cent. 

5.  A  miUer  takes  3^  qt.  out  of  every  bushel  he  grinds, 
for  toll.     What  per  cent,  does  he  take  for  toll  ? 

6.  Land  was  bought  at  $20  per  acre  and  sold  so  as  to 
gain  45%.    Find  the  selling  price  per  acre. 

7.  A  grocer  bought  tea  at  60c.  per  pound  and  sold  it 
at  a  gain  of  20%.  Find  the  gain  per  pound  and  the 
selling  price. 
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8.  Mr.  Wilson  bought  a  horse  for  tl50  and  sold  it  at  an 
advance  of  16^%.    Find  the  selling  pri, ,.. 

9.  A  furniture  dealer  bought  a  second-hand  sofa  for 
•4(),  and  having  spent  10%  on  it  for  repairs,  sold  it  at 
a  gain  of  25%  on  its  whole  cost.  Find  the  sellina 
price.  * 

10.  Bought  a  lot  for  «12()0  and  sold  it  at  a  gain  of 
12^%.    Find  the  selling  price  and  my  profit. 

1 1.  A  merchant  bought  cloth  at  18c.  a  yard  and  sold 
it  at  24c.    Find  his  gain  per  cent. 

12.  A  boy  bought  peaches  at  the  rate  of  3  for  10c 
and  sold  them  at  the  rate  of  5  for  20c.  Find  his  gain 
per  cent. 

13.  A  man  bought  a  lot  for  $175  and  sold  it  for  825 
less  than  he  paid  for  it.    Find  his  Joss  per  cent. 

U.  A  coal  merchant  buys  coal  at  83.75  per  ton  and 
retails  it  at  85.50.    Find  his  gain  per  cent. 

16.  An  article  was  sold  for  890  which  whs  12.'  /  more 
than  it  cost.     Find  the  cost.  """ 

16.  A  set  of  maps  was  sold  for  815  and  a  loss  of  25% 
thereby  resulted.    Find  the  cost  of  the  maps. 

17.  A  picture  dealer  sold  two  pictures  for  8120  each 
\/0n  one  he  gained  25%  and  on  the  other  he  lost  257. 

Find  his  gain  or  loss. 

18.  By  selling  coflfee  at  40c.  a  pound  there  is  a  loss  of 
20%.     What  selling  price  would  have  gained  20%  ? 

19.  If  15%  more  is  gained  by  selUng  an  article  for 
96c.,  than  for  90c.,  find  its  cost  price. 

20.  How  must  an  article  which  cost  gsi.80  be  marked 
for  sale  so  that  after  taking  off  10%  for  a  customer  I 
may  still  make  10%  gain  ? 
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21.  At  what  must  I  mark  goods  that  cost  50o.  a  yard 
so  Jhat  I  can  take  off  K,  y  for  a  cuntomcr  and  have  4^ 

22.  How  many  yards  of  cloth  at  iJlfiO  a  yard  must  a 

'  ZJylTmi' "     '  ^^ ''"'"^ "' ''-^  '^*"' '"« ?••<>«* 

28.  Bought  a  quantity  of  fruit  at  80%  of  the  market 
pnce  and  Hold  it  at  lo^  more  than  the  market  price. 
t  ind  my  gam  per  <'fnt. 

24.  How  must  goods  which  c(,8t  96«.  per  yard  be 
marked  so  that  I  can  take  oflf  20,,  for  a  customer  and 
still  make  25%  profit  ? 

ni.     CoMMiasio.v 

38.  Commission  is  the  charge  made  by  an  agent  for 
buying  or  selhng  goods,  and  is  generally  a  certain  per 
cent,  of  the  mone^  engaged  in  the  tmnmction,  i.e.,  of  ihe 
amount  realized  on  sales,  or  invested  for  the  customer. 

In  computing  Commissions,  care  must  be  taken  to 
bus'nel'        °"  *^'  "'''"'^  *'*"""^  ^^Moy.d  in  the 

Ex.  1.  My  agent  has  purchased  wheat,  on  my  account, 
to^the  amount  of  $18768.    What  is  his  commission  at 

1  1  ^ 

Coniini8sion  =  ^^  of  #18768, 

=  ^ofS187«8. 
=  $328.41. 

de^ifoA-  ^  "'"^  ""^  *^'"'  •■^^-'  ^'^^^  instructions  to 
deduct  his  commission  at  1^  per  cent.,  and  invest  th« 


138 


Arithmetic 


balance  in  silk.     How  mucli  did  he  invest  ?    Wliat  in  his 
oommissiou  ? 

Hince  Vie  cnminiHHion  «>n  $l(H)      =-9l.5U; 
.'.  Hum  inveHtwl  «mt  of  91(>l..'VU=-9lOO; 

.-.     "         "        "    "91 


<9   ^*— . 


91  sa; 


J827X  KM) 


101.50' 

■'■  HiUH  invested  =  91W<K). 
On  9101  .r>0  the  comnii.s.Hiou  =  91.50; 

1.50 


91 


ior.5o' 

IM^Jx^l.W) 
101.50      ' 


^  =927; 

.'•  the  commi.<Uii(>ii  reiiuired^^^T. 

Exercise  XXVII 

1.  Find  the  commission  on 

(rt)  $7600  at  lj%.  (/>)  $:,600  at  12j%. 

2.  An  agent  sold  filS  ])bl.  of  flour  at  S6.2j  per  barrel. 
What  is  his  eomniist;iou  at  4^%? 

3.  What  is  the  ready  money  payment  of  an  account 
amounting  to  .17680.  allowing  a  discount  of  2,1%  ? 

4.  A  lawyer  collected  86%  of  a  debt  of  .?775.  What 
is  his  commission  at  4%  1 

6.  All  agent  collected  rents  to  the  amount  of  8578, 
and  his  .-ommission  amounted  to  $26.01.  What  was  the 
rate? 

6.  What  is  the  rate  of  commission  when  $36  is  paid 
for  selling  i^lGOO  worth  of  goods? 


3' 
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7.  An  agent  sold  m)  bu.  of  oats  at  45c.  per  bushel, 
and  bin  commission  amounted  to  *15.12.  What  rate 
was  charged  ? 

8.  A  house  and  h.t  Avero  sold  for  ^7H.-,0  and  the  owner 
received  «7732.2r)  ns  the  net  proceeds.  What  was  the 
rate  of  commistiion  J 

9.  What  amount  of  money  was  invested  when  the» 
agent's  charges  at  1^  %  amounted  to  $3761 

10.  An  ogenfs  commission  at  4'  <  for  selling  goods 
was  mo2.m.     What  was  the  value  of  the  goods  sold  I      " 

1 1.  A  real  estate  agent  sold  a  house  on  n  commission 
of  4%  and  sent  the  owner  Hf^OO  as  the  net  proceeds. 
For  what  was  the  house  sold  ? 

12.  A  lawyer  collected  60%  of  a  debt  of  ««125{)  and 
charged  5%  on  the  sum  collected.     How  much  did  the    ' 
creditor  receive  ? 

18.  I  8«»t  83377  to  my  agent  to  invest  affer  deducting 
his  commission  at  2\Z-     What  w«.s  his  commission  I 

14.  I  sent  my  agent  84340  to  expend  in  flour  at  .s?  per 
barrel  after  deducting  a  commission  at  Sy/.  How  many 
barrels  were  purchased  ? 

15.  Gave  820050  to  a  broker  to  invest,  with  instruc- 
tions, after  deducting  his  brokerage,  at  y/,  to  invest  the 
balance  in  Government  bonds.  What  will  be  the  sum 
invested,  and  how  much  will  be  the  brokerage  ? 

16.  Mr.  A.  .se.it  83681  to  his  agent,  with  instructions 

to  deduct  his  commission,  at  2]  v.  and  invest  tlie  balance    ^ 
m  flour  at  87.50  per  barrel.     If  the  cost  of  freightage 
and  insurance  amounts  to  8119,  at  what  must  the  flour 
be  sold  per  barrel  so  as  to  make  a  prf>fit  of  20%  ? 

17.  An  agent  received  821.70  f«.r  collecting  a  debt  of 
82480.     At  what  rate  was  his  commission  ?  ' 
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18.  ^receives  a  consignment  of  wheat  from  5.  He 
is  to  sell  it  on  a  commission  of  2%,  and  invest  the  pro- 
ceeds in  silk,  after  deducting  his  commission  on  this  new 
transaction  at  4%.  ^'s  total  commission  was  ^600.  What 
sum  did  he  invest  ? 

19.  An  agent  sold  a  consignment  of  lumber  for  $7650 
and  invested  the  proceeds,  less  his  commission,  in  flour. 
His  total  commission  on  the  two  transactions  amounted 
to  $;](K).  What  rate  did  he  charge,  the  rates  on  both 
sale  and  purchase  being  the  same  ? 

20.  I  send  to  my  agent  in  Montreal  $3060  to  invest 
in  tea,  at  75c.  per  pound.  He  deducts  his  commission  of 
2%,  and  invests  the  balance.  At  what  must  I  sell  per 
pound  so  as  to  make  a  clear  profit  of  25%,  after  paying 
freightage  $30,  and  insurance  at  the  rate  of  ^    ? 

21.  I  sent  my  agent  flour  to  sell  on  a  commission  of 
3%,  with  inductions  to  deduct  a  second  commission  at 
the  rate  of  4%,  and  to  invest  the  balance  in  silks.  If 
the  agent's  total  commission  is  $700,  how  many  yards 
of  silk  does  he  buy  at  $1\  per  yard? 

22.  Having  sold  a  consignment  of  cotton  on  3%  com- 
^mission,  I  am  instructed  to  invest  the  proceeds  in  city 

lots,  after  deducting  my  purchase  commission  of  2% 
My  whole  commission  is  $265.    What  is  the  price  of  the 
city  lots  ? 

28.  A  commission  merchant  sold  a  consignment  of 
1400  bbl.  of  pork  at  $12.50  per  barrel.  After  deducting 
$73.24  for  transportation,  $19.50  for  storage,  and  his  com- 
mission, he  remits  to  his  employer  $16777.26  as  the  net 
proceeds  of  the  sale.    What  was  his  rate  of  commission  1 

24.  An  agent  sold  wheat  at  5%  commission,  and 
invested  the  proceeds  in  cotton  at  2^%  commission,  his 
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total  commission   being  $525.      Find  the  value  of  the 


wheat  sold 
25.  I  sold 


goodi 


some  goods  on  commission  at  5%,  through 
an  agent  Mho  charged  n.e  3%.      My  commission,  after 
paymg  my  agent,  Mas  .?546.    Find  my  agent's  ommission 
my  commission,  and  the  money  paid  to  my  employers.    ' 

26.  A  real  estate  agent  charged  me  .*8124.7o  for  pur- 
chasing a  house  and  lot  f,.r  m,'  f,.r  Mhich  he  paid  i»78-,0 
What  rate  of  commission  did  lie  clmrg.? 

27.  Through  my  agent,  I  b<,ught  3200  vd.  of  carpet 
at  an  average  price  of  9Gc.  per  yard,  paying  k  commission  ' 
of  1%  ;  the  freight  and  insurance  charges  amounted  to 
$105.06.     At  what  price  per  yard  on  the  average  must  I 
sell  the  carpet  to  clear  12^°:'  ? 

28.  An  agent  received  a  consignment  of  silk  which  he 
sold  on  a  commission  of  H%.  The  amount  sent  to  his 
princi])al  was  equivalent  to  82ic.  per  yard.  At  what  price 
was  the  silk  sold  ? 

29.  A  land  agent  at  PMmontou  charged  ^278  40  for 
selling  some  land  at  $14.50  an  acre.  How  many  acres 
were  sold  at  that  price,  the  commission  being  reckoned 
at  1^%  ? 

30.  An  agent  charges  2J%  commission  on  sales  and 
H%  for  guaranteeing  payment.  Altogether  he  received 
1564.     What  was  the  amount  of  the  sales  ? 

81.  Sold  wheat  on  a  commission  of  2^%  and  invested 
the  net  proceeds  in  sugar  at  1  •%  commission.  The  total 
commission  was  $440.     Find  the  value  of  the  wheat. 

82.  An  agent  charges  the  same  rate'  of  (-onnnission  for 
selling  and  buying.     He  sells  a  consignment  for  $8200 
and  after  deducting  $400  for  his  tiital  commission  invests 
the  balance.     What  rate  per  cent,  did  he  charge? 
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88.  An  agent  sold  a  consignment  of  l)utt<'r  for  iNOG  on 
a  commission  of  3%.  After  deducting  the  projKT  com- 
missions he  purchased  coal  oil  on  a  commission  of  UV. 
What  was  the  value  of  the  coal  oil  ? 

84.  A  commission  merchant  charges  twice  the  rate  of 
commission  for  selling  that  he  does  for  buying.  He  sells 
a  consignment  of  apples  for  $6120,  deducts  $360  for  his 
total  commission  and  invests  the  balance  in  hardware. 
Find  the  rates  of  commission  charged. 

35.  An  agent  took  $52  for  selling  goods  and  $48  for 
investing  the  remainder  after  deducting  the  two  commis- 
sions. If  he  charged  the  same  rate  for  selling  as  for 
buying,  what  is  that  rate  t 

36.  An  agricultural  i:  .plement  agent  received  a  com- 
mission of  12|%  on  his  sales,  and  an  average  of  $5  on 
each  implement  sold.  During  the  months  of  April,  Mav 
Jmie,  July  and  August  he  sold  27  reapers  at  $175  each' 
25  mowers  at  .$85  each,  40  seed-drills  at  $45  each  and 
50  hay-rakes  at  $20  each.  What  was  his  income  during 
these  five  months  ? 

37.  My  agent  bought  a  bill  of  hardware  for  me  at  30% 
and  5%  off  the  list  price,  and  charged  me  5%  for  buvin/ 
My  entire  bill  was  $837.90. 

(a)  What  would*  have  been  the  amount  of  my  bill  had 
the  goods  been  purchased  at  the  list  price  ? 

(6)  What  was  the  sum  charged  for  commission? 

88.  An  agent  sold  60  tubs  of  butter,  56  lb.  each,  at 
20c.  a  pfjund.  After  deducting  4%  for  selling,  $36  12 
shipping  expenses,  and  lJ%  for  buying,  he  invested  the 
proceeds  in  rice  at  3c.  per  pound. 

(rt)  How  many  pounds  did  he  buy? 

(b)  What  was  the  agent's  total  commission  ? 
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Oral  Exercise 

1.  Find  the  commission  on  $360  at  2^%. 

2.  My  agent  sells  goods  for  $2500  at  i%  commission. 
P'ind  his  commission. 

3.  An  agent  received  a  consignment  of  wheat  which  he 
sold  for  812000.     What  was  his  commission  at  4J%  ? 

4.  I  paid  4%  for  collecting  debts  of  $450.     What  sum 
did  I  receive? 

6.  A  broker  buys  $6000  Imperial   Bank  stock  on  a 
commission  of  j%.     Find  the  amount  of  his  commission. 

6.  An  agent  charged  $24  for  selling  goods  worth  $800. 
Find  the  rate  o;  his  commission. 

7.  An  agent  receives  $225  for  selling  goods  to  the  value 
of  $5000.     Find  liis  rate  of  commission. 

8.  An  agent  sold  a  car  load  of  potatoes  for  $360.     Find 
his  commission  at  Sl°/. 

9.  If  863  is  charged  for  collecting  $2520,  what  is  the 
rate  charged  ? 

10.  My  agent  charged  me  $17.80  for  collecting  a  bill. 
His  commist^ion  being  at  the  rate  of  5%,  what  was  the 
amount  of  the  bill? 

11.  I  paid  an  agent  $21.60  for  collecting  a  claim  of 
$720.     Find  the  rate  of  commission. 

12.  An  agent  sent  his  principal  $480  as  the  proceeds  of 
a  sale,  after  deducting  4%  commission.  What  was  the 
amount  of  the  sale  ? 

18.  WTiat  sum  will  a  principal  need  to  remit  to  his 
agent  to  buy  $750  worth  of  flour  on  a  commission  of  4%  ? 

14.  An  agent  sold  a  lot  for  $1250  and  remitted  #1200 
to  his  principal.    What  was  the  agent' s  rate  of  commission  I 
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16.  A  planter  paid  his  Liverpool  agent  $125  for  selling 
40000  lb.  of  cotton,  on  a  commission  of  2^%.  For  what 
price  iKT  j)ound  was  the  cotton  sold  ? 

16.  An  agent  receives  $780  with  which  to  buy  goods 
after  deducting  his  commission  at  4%  on  the  price  of  the 
(-"ods.     Find  the  agent's  commission. 

•ToZ;  ^  ^^""^  ^^"''^  ''^"''*^'''  ^/^  commission  and  remits 
f7200  to  his  principal.  Ht.w  many  acres  had  he  sold  at 
f  15  per  acn;  ? 

18.  A  grain  dealer  charged  3^%  commission  for  selling 
a  quantity  of  wheat  and  received  for  his  commission  $40.  - 
What  was  the  sum  received  for  the  wheat  ? 

19.  A  land  agent  charged  4%  for  selling  a  section  and 
a  half  of  land  at  $10  per  acre.     Find  his  commission. 

IV.     Insurance 

3».  Insurance  is  security  guaranteed  by  one  party  to 
another  against  any  loss. 

The  Premium  is  the  sum  paid  for  Insurance.     It  is 
always  a  certain  per  cent,  of  the  sum  insured. 
The  Policy  is  the  written  contract  of  Insurance. 

ia^^'i^t^r^^I'^'T"'  "  *'':*^  !?  ""'<=''  P^'  <«»*•  of  the  sum 
insured,  it  ii  found  by  the  same  rule  as  Commission. 

Ex.     What  sum  should  be  insured  at  4  per  cent    on 
goods  worth  $2940,  that  the  owner  may  receive,  in  'case, 
of  loss,  the  value  of  both  goods  and  premium  ? 
Since  the  premium  on  $100  at  4%  is  $4, 
♦96  worth  of  goods  would  be  covered  by  tloO; 
t*  w  M  ^100 


•1 
$S940 


'96' 
i  ,2940  X 100 

'       96 
••8062.50,  sum  required. 


? 
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Exercise  XXVIII 

1.  What  will  1x3  the  premium  of  insurance  on  the 
furniture  of  a  house,  valued  at  ^2500,  at  |%  1 

2.  What  is  the  premium  for  insuring  a  cargo,  valued  at 
$21350,  at  3J%? 

3.  For  what  sum  should  goods  worth  £4384  Os.  Sd.  be 
insured  at  2J%  that  the  owner  may  recover,  in  case  of  loss 
the  value  of  both  goods  and  premium  1 

4.  A  person  at  the  age  of  40  insures  liis  life  in  each  of 
two  offices  for  $5500,  the  premiums  In-ing  at  the  rate  of 
3 J  and  3|%,  respectively.     Find  his  annual  pavment. 

5.  What  sum  must  be  paid  to  insure  a  cargo  worth 
$26400,  the  premium  being  1J%,  policy  duty  i%,  and 
brokerage  J%? 

6.  A  trader  gets  500  bbl.  of  flour  insured  for  75%  of  its    *. 
cost  at  21%,  paying  $80.85  premium.     At  what  price  per    ' 
barrel  did  he  purchase  the  flour? 

7.  A  company  took  a  risk  at  2j%,  and  reinsured  |  of 

it  in  another  company  at  3%.      The  premium  received  ^ 
exceeded  that  paid  by  $10.     Whai  was  the  amount  of 
the  risk  ? 

8.  A  shipment  of  apples  was  insured  at  2^%  to  cover  ^ 
of  its  value.     The  premium  was  $71.25.     What  were  the   ^ 
apples  worth  1 

9.  A  shipment  of  goods  is  insured  for  $10000,  which 
sum  covers  the  value  of  the  goods,  the  premium  at  .(Vt/  ^ 
and    $5  for    expenses.      Wliat    was   the    value   of   the 
goods? 

10.  Find  the  sum  paid  for  insurance  at  ^%  on  a  house 
worth  $10000,  at  f  %  on  furniture  worth  $2500,  if  the  \ 
insurance  is  on  |  of  the  value  of  the  property  insured. 

10 
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■mured.     The  broker  offered  him  a  Bum  of  money  for 
h«  loss,  wh,eh  tho  „,erchant  refused  as  being  107  W„l 

amount  oT'."^      ""  ''I  t"""  «'  '"^''  ""<•  «>»  -hole 
amount  of  the  gtwnd  offer  was  5iV  i„  excess  of  the 

estimated  value.     What  was  that  vallel 
.    insuL"^-, '?"'"!"'"/  ™'"'"'  '■''  "'«'k  at  «15000f,.     He 

year.     What  was  the  rate  of  insurance  t 

IS.  The  sum  of  «377.50  was  paid  for  effeetinir  .n 
i     nsuranc.  at  J  of  its  value  of  a  ship  worth  «75W^  Vat 

was  the  rate  per  cent,  of  premium,  if  »2.50  was  cha3 
^  for  the  policy  and  preliminary  survey  J  ^^ 

~h„!u-  '""'  ?•'"'''  ''''*  Insurance  Company  insured  a 
huildrng  and  ,,3  contents  for  6(!j%  of  the^  value  at  U7 

(«)  The  premium  paid  to  the  Ottawa  Company 
AieicI      """*■■"  '"''  "■'•  "■«  °"^»-  'o  the  British 

W  How  much  the  owner,  of  the  property  would  lose. 

of  this  sum  S^*  '"  """?"''  ™  '"»»■«•  'o'  »«»00 ; 

W(Z,  r^r^Z  the    "  'k-'"'"*  "'"'*  ™  »■"«' 
«finnnn       jVT  'h"  maehmery  which  was  worth 

»60000,  a,,d  the  remainder  on  the  stock  which  Z  Ch 

S  th     '""/^'""»«"'  'he  building  to  the  extent  „f 
»25000,  the  machmery  t«  the  extent  of  «30000,  and  the 
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stock  to  the  extent  of  820000.  How  much  was  the  claim 
agamst  the  immance  company  ?  What  was  the  own.«r's 
loss? 

16.  A  merchant  insured  his  ntock  for  !|4.",000  for  one 
year  at  J%  ;  six  montlis  thereafter  the  poliev  was  cancelled 
at  the  request  of  the  insured.  The  rate  of  insurance  for 
SIX  months  heing  |%,  find  the  amount  of  premium  whi.l, 
was  returned. 

17.  The  Traders' Fire  Insurance  Company  received  890 
for  insunng  a  huilding  at  1  -  %  premium,  and  charged  only 
2/o  for  msunng  an  isolated  property  of  the  same  valuation 
as  the  building.  What  was  the  premium  paid  on  the 
second  property? 

18.  For  what  sum  should  property  worth  S!29o50  be 
msured  at  lj%  so  that  in  case  of  tJt.il  destruction  the 
owner  may  recover  both  the  value  of  the  proi)erty  and  the 
premium  ? 

19.  A  cargo  of  wheat  invoiced  at  $5300  is  insured  for 
«5400,  which  sum  covers  not  only  the  invoice  value  of  the 
wheat  but  also  the  premium  and  $4.60  for  the  policy  and 
preliminary  survey.     What  is  the  rate  of  insurance  ? 

20.  A  boat  is  valued  at  810000  and  has  a  cargo  of 
2700  bbl.  of  apples  worth  $1.H0  per  barrel.  What  amount 
of  msurance  must  be  obtained  at  2.^%  to  provide,  in  case 
of  loss,  for  the  value  of  boat  and  apples,  the  premium 
and  85.00  additional  which  the  owner  paid  for  survey  and 
policy  ? 

21.  A  building  worth  $30000  is  insured  in  three  com- 
panies for  820000.      The  first  company  takes  J  the  risk  » 
at  f%;    the  second  f  of  it  at   •  %  ;   uiid  the  third  the 
remainder  at  §%.     Find  the  total  premium. 
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Oral  Exercise 

1.  A  house  worth  83000  has  an  insurance  of  $\m  on 
It.     Find  the  premium  paid  at  2%. 

2.  Find  the  yearly  j)nnniun.  uiK>n  a  policy  of  12800 

8.  A  scliool  house  ccst  *5400.  The  trustees  placed  a 
policy  of  in8uranc(>  upon  it  for  $3600,  payine  a  vearlv 
premium  of  5%.     Find  the  premium.  ' 

4.  A  house  worth  $8000  is  in.sured  for  three  years  at 
J  of  Its  value  at  1  %.     Find  the  premium. 

6.  The  premium  for  insurance  on  a  store  at  \\y  is  #180 
Find  the  amount  of  the  insurance. 

6.  A  farmer  jjaid  a  company  #9. .50  for  insuring  his  bam 
and  it.s  contents  at  \  %.     For  what  sum  did  he  insure  ? 

7.  A  consignment  of  lH)oks  was  insured  at  f  %  fi,r  4  of 
•ite  value.     The  p..    ^ium  paid  was  $12.     Find  the  value 

of  the  lH)ok8  and  the  .  uiount  of  the  policy. 

8.  A  house  and  its  contents  are  insured  at  a  vearly  rate 
of  i%  for  f  of  their  value.     The  premium  paid  being  $18 
fand  the  amount  of  the  policy  and  the  value  of  the  property. 

9.  An  insurance  company  charged  $21  f.,r  issuing  a 
policy  for  $2800.    At  what  rate  was  the  premium  reckoned  ? 

«J1^*  \  'T''  ^'""^  '^'^  ^"^  *"'"""«  «  fl«^k  of  sheep  for 
!!f8U0.     At  what  rate  was  the  premium  charged  ? 

11.  I  have  goods  worth  $2400  which  I  insure  at  «  of 
their  value,  paying  $12.     Find  the  rate  of  insurance. 

12.  The  m\x\^  Insurance  Companv  took  a  risk  of  $1200 
for  a  premium  of  ^9.60.     Find  the  rate  of  insurance.        ' 

1.0?*  ^/7"P^"y  charged  $15  for  insuring  property  at 
li/o-     rind  the  amount  of  the  policy. 
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14.  i  |Mii|  *.So  prciiiiiiin  ..i,  pro|H-rt.v  innwrvi]  for  i»HSOn. 
Find  the  vMv  of  inMurnncc. 

16.  Wlnit  imiHt  Im.  pai.l  for  insnnnK*«500oi,  a  l.uildino 
for  tlirrc  yoaix  at  2.17  ? 

16.  If  «W  i8  jMiid  annually  for  insuring  «I24000,  what 
18  the  rate  of  insuranc*-  ? 

17.  A  merchant  has  gcHuln  worth  $4800  insured  for  '  of 
their  value  at  1  •«%.     How  much  is  the  premium  ?         ' 

18.  The  premium  for  insuring  a  house  for  2  of  its  value 
at  i%,  is  #27.     What  is  the  value  of  the  house  f  ' 

19.  E.xplain  the  terms  :  Premium,  rate  percent.,  policy 
claim  paper,  interim  receipt,  and  inspector.  '  ' 

V.   Taxes 

40.   A  tax  is  a  sum  of  money  assessed  on  a  person  in 
proportion  to  the  value  of  his  proj)erty,  amount  of  income 
etc. ,  for  puhlic  i)urpo.se8.  *     ' 

In  order  to  levy  a  tax,  persons,  called  assessors,  are 
first  employed  to  ascertain  or  appraise  the  vahu-  of  all  the 
property  taxed.  When  this  has  been  done,  the  sum  to  1h^ 
levied  Ls  apportioned  amongst  the  property-owners  accord- 
ing to  the  value  of  the  projierty  of  each. 

Ex.  A  certain  town  has  proj)ertv  valued  at  81560000 
and  levies  a  tax  of  '^28400.  What  should  B  pay  whose 
property  is  valued  at  ^7500? 

Since  Jl.'ieooOO  jiay-s  823400; 
23400 


.Ml 


.-.  $7500 


I>ay.s  $ 
paysS 


15C0000' 
,7500  X  23400 


15»)0000 
=  $112.50. 
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ExerclNe  XXIX 

«li^  T^"^^  ""'!'"?  cmtaining  property  valued  at 

of  ^800  and  #2..0  winch  l.ad  K-en  .xpcn.led  in  purrhanini 
map«,  etc.  Find  A',  tax,  who  owns  prop<.rt>'  «.al  and 
personal,  worth  85400.  >,  reai  anu 

2.  A  man  who  owns  $8500  worth  of  prouertv  navH  a 
tax  of  $144.50.     Find  the  rate  on  the  dollar     ^  ^   ^ 
8.  If  the  property  of  Toronto  he  valiu-d  at  $12.5000000 

Titm  fi  T.r*"  '?  *'"  *^^^  ^"••♦''  ^'^  I'^-^'l^'rty,  pays 
$1560,  find  the  total  tax  levied  in  Toronto.        "^    ^' ^   ^ 

4.  In  a  certain  village  a  8ch(K)l  house  is  to  be  huilt  at 
an  expense  of  $8400,  to  be  defrayed  by  a  t..x  upon  pro- 

cover  bo  h  the  cost  of  the  school  house  and  the  collector's 
commission  at  4%  ? 

6.  My  salary  is  .f  1800.  My  net  income  is  $1781  85 
after  paying  an  income  tax  on  all  over  $700.    Find  the  rate 

6  A  tax  of  $3900  is  h-  Vd  on  a  village,  the  asses.sed 
valuation  being  $280000.  That  tax  does  A  pav  on  his 
income  of  $2,500,  $700  be.  ,  exempted  from  taxation  ? 

7.  I  paid  $2.5.00  income  tax,  $700  of  mv  salary  beinjr 
exen.pted.  The  rate  was  16  mills  on  the  dollar.  Wha! 
was  my  income  t 

8.  A  building  is  assessed  for  i  of  its  value,  and  the  rate 
of  taxation  is  1 .  x  mills  on  the  dollar.  What  will  be  the 
amount  of  the  tax,  if  it  costs  $52^  to  insure  the  building 
lor  3  of  Its  value,  at  1^%  ?  * 

9.  If  $10.50  be  a  person's  income  tax  at  Ijc.  on  the 
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10.  A  whool  mti>  of  Ti  niilh  jkt  dollar,  and  a  gvnvnl 
purpose  rate  of  8  iiiilh  on  the  dollar,  produir  a  tax  of 
1101.40.     Find  the  a.«*«fHH«'d  value  of  the  pro|Rrty. 

1 1.  A  pays  8.3.60  more  tax  than  H,  their  ineonus  being 
equal.  Living  in  different  towns,  tlu-y  are  rated  at  l}e. 
and  1  »c.  in  the  dollar,  resi)ectively.    What  is  A's  income T 

12.  A  sun)  of  «907r>  is  t..  ho  raised.  The  exiH'nses  of 
collection  amount  to  5%  of  the  sum  levied.  How  much 
must  l>e  levied  ? 

18.  A  town  hall,  cwting  )|19(]00,  was  built  by  a  tax 
assessed  upon  the  property  of  the  town.  The  rate  of 
taxation  was  5  mills  on  the  dollar  and  the  cost  cf  collec- 
tion 2%.     Find  the  valuation  of  the  proi)erty. 

14.  The  real  and  personal  ijrofu'rtv  of  a  municipality 
are  valued  at  !?.So0000.  If  taxes  amounting  to  «U)-J()()  art- 
required,  what  is  the  rate  and  what  is  my  tax  on  a  section 
of  land  assessed  at  #12.50  per  acre? 

15.  Smith's  annual  income  is  38^%  of  his  capital.  He 
pays  an  income  tax  <.f  ^28  at  the  rate  of  14  mills  on  the 
dollar.     Find  his  capital. 

16.  The  assessed  value  of  the  rtal  and  personal  pro- 
perty of  a  nmnicipality  is  $o(J000000,  and  a  special  tax  is 
to  be  levied  for  the  construction  <.f  waterworks  costing 
$558600.  If  2%  be  allowed  for  collection  and  5%  of  the 
levy  be  uncoUectable,  find  the  raU^  of  taxation. 

17.  A  tax  of  $3750  is  levied  on  a  village,  the  asses.«ed 
valuation  being  $2.50000.  \\'hat  tax  docs  a  man  pay 
whose  income  is  $1500,  $700  being  exempt  ? 

18.  In  one  township  property  is  assessed  at  i  of  its 
actual  value  and  the  rate  of  taxation  is  12  mills  on  the 
dollar;  in  another  the  property  is  as.sesscil  at  f  of  its 
actual  value  and  the  rate   is   14   mills  on  the  dollar. 


-^jan^tm 
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Which  township  hni.  tho  hiRhtr  nitr  ?    What  w..ul<l  b« 
th«!  (hm-rtmce  in  the  tax  on  $\00  of  am's«ni,.nt  ? 

19.  My  Hulary  i^*  82-)00.  \\y  „,.t  mooim.  i~  )«.24:i  •>0 
aft4r  j«iying  incon,,.  tax  on  all  ov.  r  )«700.  Fi,„j  thi.  mto 
of  taxation. 

20.  What  mte  n.UHt  Ih*  struik  on  mtul.lM  projierty  and 
im-(»n.r  to  the  amount  of  92n(H)m)  i  ,  m.-vt  an  OHtinrnt^.l 
•x,-M  'i*  X- of  $43200  for  the  yrur,  it  Mn^  .u^Hum.-.!  that 
'         ..    H-  uncollectuhio  ? 

.1.  A  iKTBon  who  pays  a  rate  of  19  mill-  „„  the  (l.tllar 
>     u^'    11  his  wilary  over  8700  rucciveH  a  Uix  lajl  f„r  ICM.I'O. 
Fiii.l  liis  income. 

22.  The  t4ix  levied  in  a  scIhmiI  section  was  |>240<).  _>.'. 
the  cojl.rtor'8  eoniniiH.sion  amounted  to  8125  •  the  ^-ito  oi 
liivy  w,i8  82  mills  on  the  dollar.     Find  the  ass.^.s,..|  value 
of  the  pro}>erty  in  the  section. 

28.  A  tax  of  $.']4.>0  is  levii^l  m  a  villa^t^  of  which  the 
asst'Hsed  value  of  the  property  i.s  8270000.  What  is  the 
tax  on  property  valued  at  11800? 

24.  A  tax  of  8.'51)90  is  levied   on  a  scho«,l   di.MJct  of 
which   the   assessed   value  of   the   property  is   847.5000 
What  is  ^'8  assessment,  who  i^ays  f20  16  in  taxes  i 

25.  A  town  r..|uires  824,500  to  meet  the  expenses  of 
the  year.  It  pays  2%  for  colleeti....  What  rate  must  be 
struck  if  the  taxable  property  is  a-ssessed  al  82000000? 

Oral  Exercise 

1.  The  taxable  proi>erty  of  a  town  is  824-50000.  and  the 
rate  of  taxation  is  12  n.ills  on  the  dollar.  Find  the  amount 
raised  by  the  tax. 

2.  At  17  mills  on  the  dollar  nn  tax  i-  827.20.  On 
what  amount  of  property  do  I  pay  Ux  ? 
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8.  Tin-  tax  on  my  lot.  iiHM«>!«H».(]  f.,r  x-VM).  is  js;.     pi,„| 
tin-  nitc  Ml)  tin-  (lolliir. 

4.  What  is  tlu'  aswHscI  value  ».f  |)ro|M  rtv  taxi-il  J«-|.'>.({<J, 
at  tli<- rati' of  S  miliw  ,,n  the  <l..ll:irf 

6.  Ah  profxTty  in  valiu-*!  at  *!««)();  his  tax  is  *2I. 
Find  tin    rat<'  <»f  taxation. 

6.  A  Uix  collator  ]mi«l  #;{(«X)'to  tin-  tn'asinvr  ..f  a 
n»uni(i|.ahfv,  aft»r  diflnctinK  his .  oniniisMon  at  I  I|„w 
much  did  li.-  coihct  ? 

7.  F(,r  h(»w  nnu  I.  nni  t  a  town  tax  its<'lf  so  as  t.»  allou 
IF."  collector  5%  and  still  wilizc  #114(¥)f 

8.  li'H  1  .r..iH'rty  is  assess.d  for  $r,(HH).  What  tax  d.^^s 
he  jKiy,  the  inite  In'inj;  12^  mills  on  th-  dollar? 

9.  Find  Mr.  A.'s  total  Uix,  the  :.s«.,»w.<J  value  ol  his 
real  estate.'  heing  ^:m),  and  i.e.-soi,  1  |)roi>crtv  «1200,  at 
the  rate  of  7^  mills  on  the  d«»llar. 

10.  If  5/  of  a  tax  is  uncollectahl,  what  t.x  mu.st  In- 
levied  HO  as  to  realize  *    J.iOO  in  the  tr.  asury  ? 

11.  Ever  proiH'rty  ..wner  in  a  certain  school  di.strict 
18  required  to  par  a  tax  of  U%  of  the  value  of  his  pro- 
Krty.    Find  A'h  t  ix  whos,.  ;  roperty  is  assessed  fur  .j4000. 

12.  Find  the  Uix  ..  proj  rty  as-sessed  at  $15000,  when 
the  rate  of  taxat^o-   is  W  mills  on  the  dollar. 

18.  My  silar:-  '-  *1S0(».  The  rate  of  taxation  is  1.^.  mills 
on  the  dolh,  r.  Vhat  tax  must  I  pay,  $400  of  salary  beinir 
exempt  froi     t;'xati<  n? 

14.  <  s  .-alary  is  $2-500;  $700  of  "this  is  exempt  irom 
taxatKM.  Hi^  tax  hill  amounts  to  $14.40.  Find  the  rate 
()f  taxatioii. 

16.  When  ',e  rate  of  taxation  is  12^  n.ills  on  the  dollar, 
find  tlie  as'*e8^    I    a!ue  of  property  on  which  the  tax  is  #50. 
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16.  A  town  levies  a  tax  of  $20000  and  pays  the  collector 
i/^  commission  on  the  sum  he  collects  ;  5%  is  found  to  be 
uncollectable.  How  much  passea  into  the  "treasury  of  the 
town? 

VI.    Duties  or  Customs 

41.  Duties  or  Customs  are  sums  of  money  re(,uired  by 
Government  to  be  paid  on  nearly  all  imported  goods. 

The  law  requires  that  all  goods  entering  Canada  shall 
be  landed  at  certain  places  where  Custom  Houses  are 
established.  These  places  are  called  Ports  of  Entry, 
and  the  duties  levied  are  called  Customs  Duties. 

Excise  is  a  duty  on  articles  manufactured  in  the 
Dominion  itself,  as  on  Spirits,  Cigarettes,  etc. 

Duties  are  of  two  kinds,  ad  valorem  and  specific. 

An  Ad  Valorem  duty  is  a  certain  percentage  on  the 
cost  of  the  goods  in  the  country  from  which  they  are 
imported.  ^ 

A  Specific  duty  is  the  sum  computed  on  the  ton,  yard 
gallon,  etc. ,  without  regard  to  the  value  of  the  goods.        ' 

i-  lV:^„^''::'S,^^';^^^^  they  «.  computed 

Exercise  XXX 

.i^L^^K'M:^^  "^"^^  ^'^   '^^^  ^"-  °'  ^'h«^^.  valued 
at  $4500,  at  12c.  per  bushel  ? 

2    Find  the  ad  valorem  duty  on  an  invoice  of  cottons 
which  cost  $1760  at  35%. 

8.  Fin^  the  specific  duty  on  8750  gal.  of  crude  petro- 
leum at  2ic.  per  gallon. 

Y  4.  Find  the  duty  on  8400  lb.  of  confectionery  worth 
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Tjc.  per  pound,  the  specific  duty  being  |c.  per  pound  and 
the  ad  valorem  duty  35%. 

r  6.  Paid  $1662.50  duty  on  an  invoice  of  cotton  at  th- 
rate  of  3o%.     What  was  the  value  of  the  cottc^n  ? 

IT  6.  The  duty  on  cabinet  organs  is  25%.  I  paid  $196  50 
on  a  consignment  of  these.  For  how  much  must  they  be 
sold  to  gain  20%  on  my  outlay  ? 

>r  7.  If  goods  invoiced  at  8845  cost  #1265.75  when  laid 
down  m  the  warehouse,  the  insurance,  cartage  and  freight 
amounting  to  $125,  what  was  the  rate  of  duty  ? 

ir  8.  A  dealer  imports  for  me  a  collection  of  photographs 
invoiced  at  $5.60 ;  he  pays  40c.  jK,stago,  25%  ad  valorem 
duty,  and  makes  a  gain  of  20%  on  the  whole  outlay. 
V\  hat  does  he  charge  me  for  the  photographs  ? 

9.  A  merchant  imports  12  gro83  c-f  pluvMig  cards  on 
which  there  is  a  specific  duty  of  8c.  ,>,t  pack,  alhumenized 
paper  mvoiced  at  $250  on  which  there  is  an  ad  valorem 
duty  of  30%,  and  printed  music  invoiced  at  $12  50  on 
which  there  is  a  duty  of  10%.  Find  the  amount  of  duty 
which  was  paid. 

10.  Aromatic  spirits  of  ammonia  pays  a  duty  of  $2.40 
per  gallon  and  an  ad  valorem  duty  of  30%.  What  is  the 
duty  on  25  gal.  invoiced  at  $80? 

IT  11.  The  duty  paid  on  40  gal.  of  aromatic  spirits  of 
ammonia  was  $159.  The  duty  on  this  class  of  goo.ls  is 
$2.40  per  gallon  and  30%  on  the  value.  Find  the  value 
of  the  ammonia  as  shown  in  the  invoice. 

/  12.  If  goods  invoiced  at  $840  cost  $1198  when  laid 
down  m  the  warehouse,  the  cartage  and  freight  amounting 
to  $64,  find  the  rate  of  duty  paid. 

1 8.  A  dealer  pays  $165  duty  on  some  cut  tobacco  which 
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he  imported  ;  thr  dtiiy  is  55c.  per  jvmnfl.     How  many 
pounds  did  lie  import  at  this  time? 

Y  14.  A  dealer  inqjorted  150  clocks  on  which  he  paid  a 
duty  of  $281. -25,  What  wa.  the  invoice  price  of  each 
clock,  the  duty  l»eing  25%? 

Y  16.  A  quantity  of  cloth  invoiced  at  *1550  cost  .*l{)50.in 
Store,  after  paying  duty  and  $12.50  freight  charges.  Find 
the  rate  of  duty. 

/  16.  i4  imports  a  piano  on  which  there  is  an  ad  valorem 
duty  of  35/^.  He  pays  altogether  $372,  including  fit?ight, 
cartage,  etc.,  $7.50.     Find  the  invoice  price  of  the  piano. 

17.  A  dealer  in  watches  imports  a  number  of  ca.ses 
at  $15.  The  duty  on  this  kind  of  goods  is  30%  ad  valorem. 
What  reduction  could  he  make  in  the  price  of  a  waU-h 
and  still  make  20%  profit  in  case  there  was  no  duty? 

18.  The  duty  on  150  gal.  of  fruit  preserved  in  brand v 
was  $414  ;  the  fruit  was  invoiced  at  $1.20  per  gallon,  the 
specific  duty  being  $2.40  \yex  gjdlon.  Find  the  ad  valorem 
duty. 

•^  18.  A  tobacconist  imported  30000  Havana  cigars  weigh- 
ing 325  lb.,  invoiced  at  $60  per  M  ;  he  paid  $1425  duty. 
The  ad  valorem  duty  being  25%,  find  the  specific  duty.  ' 

20.  A  dealer  imported  75  cases  of  lime  juice,  each  case 
holding  a  gross  of  pint  bottles  ;  the  invoice  price  was 
$7.20  per  case.  Find  the  duty  which  must  be  nnid  th*. 
duties 


bemg 


per  gallon  and  30%. 


Oral  Exercise 

1.  Find  the  duty  on  5  bbl.  of  sugar,  each  weighing 
150  lb.,  at  \\c.  per  pound. 

2.  Find  the  duty  on  12  bbl.  of  molasses,  each  contain- 
ing 63  gal,  at  3c.  per  gallon. 
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8.  What  duty  must  be  paid  on  20  cases  of  sardines 
each  case  containing  a  gross  of  boxes,  at  6c.  per  box  t       ' 

h  t-  ^"'ii  *^*!  *^"*^  "'^  :^  ''^'^'  ""^  "^y^^^^^  ^•ach  cask 
holding  16  gal.,  at  10c.  jW  gallon. 

*-  ^'  )?^*,u  *^^  "^^  ""^^""^y  ^"  «""ff  "^hen  an  importa- 
tion of  250  lb.  i)ays  |125  duty  ?  * 

6.  What  is  the  mte  of  duty  on  powdered  opium  when 

32  ih  »    WK  ri    /",  "^  ^^'^"^^  "^  ^^P'"'"   containing 
62  lb.  ?    What  kind  of  duty  is  this? 

«1?9  Qfi"  l"'^'!^"''?   *"'   """^'^^   "^'^   ^^'«'^   '"^'oiced  at 
«1J2.36.     Find  the  duty  paid  on  it  at  25%. 

8.  The  duty  paid  on  an  importation  of  dry  white  lead 
invoiced  at  mO  was  ^187.50.  Find  the  L  :!^  ^ 
charged,  also  the  kind  of  duty. 

v^A  J^^/""^^  ""^  ^^"^'«hes  is  15c.  p<T  gallon  and  22*°/ 
^bn  """  ^  ^^'  "*'  '"'"'"''^  "'"'"'""^  ^^  ^^•^''^  A 

wal  SST^S^'  T>  ^'^  T"'.!^^  ""  ""  importation  of  can>ets 
was  $3.M.  The  mte  being  25%,  find  the  invoice  price  of 
the  caipi't.s.  ^ 

220  lb.     Find  the  mte  of  duty  p<^r  hundnnl  pounds. 

12.  The  duty  on  spirits  is  $2.40  per  gallon  and  30%  ad 
valorem  ;  the  duty  on  60  gal.  spirits  was  ^^234.  Find  the 
invoice  price  per  gallon. 

18.  The  duty  paid  on  an  importation  of  27<K)  lb  of 
nmlt  was  #110.40.     Find  the  duty  charged  on  n,alt.' 

14.  An  imiwrter  (»f  crystal  glass  tableware  paid  #1300 
on  an  importation.     The  duty  bdng  32^%  ud  valorem 
find  the  pnce  at  which  the  goods  were  in;oiced 
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16.  If  goods  invoiced  at  |.S00  cost  i|104.'5  when  laid 
down  in  the  warehouse,  the  cartage,  insurance  and  freight 
amounting  to  #45,  find  the  rate  of  duty. 

16.  A  fish  dealer  paid  827.18  on  an  importation  of 
906  cans  of  shelled  oysters.  Find  the  specific  duty 
per  can. 

17.  An  importer  paid  S7  on  an  importation  of  1750  lb. 
of  cocoanuts.     Find  the  rate  of  duty. 

18.  A  wholesale  dealer  paid  $450  on  an  importation  of 
yam  on  which  the  ad  valorem  duty  is  30%.  Find  the 
invoice  price  of  the  yam. 

19.  Find  the  duty  on  a  shipload  of  bituminous  slack 
coal,  consisting  of  780  tons,  at  14c.  per  ton. 

20.  On  an  importatio'.i  of  knitted  goods  #296  was  paid 
in  duty.  The  goods  .^ere  invoiced  at  8740.  Find  the 
rate  of  duty. 

21.  What  ad  valorem  duty  on  wool  at  60c.  per  pound 
is  equivalent  to  a  specific  duty  of  *5  per  hundredweight? 

22.  What  siiecific  duty  on  hard  coal  costing  $3. 75  per 
ton  is  equivalent  to  an  ad  valorem  duty  of  33j%  ? 


VII.   Storage 

42.  Storage  is  a  charge  made  by  a  person  who  stores 
movable  property  or  goods  for  another.  It  is  usually 
reckoned  by  the  month  of  30  days  at  a  certain  price  per 
bushel,  cask,  box,  bale,  etc. 

The  owners  of  the  goods  pay  for  putting  the  goods  in 
store,  stowing  away,  and  the  expenses  of  delivery. 

When  goods  are  received  and  delivered  at  the  pleasure 
of  the  consignor,  the  dues  for  storage  are  usually  deter 
mined  by  an  average. 
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rJL  Z^'V'  u*"'  "°''  °^  '*°"*»"'  *^  1  ^'*^"t  per  buBhel 
lowing  _!'  ''''^'^''^  '*"**  '^•^"^^"'•^  ^  P«r  '«'- 

ACCOUNT   CLOSsKb   (XTOBEn   2nD,    1906. 

Aecr^nt  of  Storage  of  Wheat,  received  and  <Lli,.rea  for  Account 

of  J,,/,  It  Jont»,  Toronto. 

Datk. 


July 


iyu6. 


August 


September 


Bal.  on  hand  Oct.  2. . 


Re- 
ceived. 

Deli- 
vered. 

Bal- 
ance. 

200 
50 
400 
100 
500 
50 
0 
200 
300 
100 

DayH 

I  Product* 

1 

2 

11 

16 

21 

10 

15 

20 

5 

10 

15 

200 
S.'iO 
400 

200 
100 

150 

300 

450 
50 



1 

200 

9 
5 
5 

20 
5 
5 

0 

5 

5 
17 

1800 
250 
2000 
2(XK) 
2500 
250 
000 
1000 
1500 
1700 



1250      1150 
lOfl 

30)13000 

433J 

1:^50 

12.'><»    1 

433jxlc.=a4.33i 

5  d?I  tT  1  T  ^7'  ''"  '  *^"  -^  '"  ^'     '■-  -^  da.  -f  400  bu.  for 
.'  da.  +  iOO  bu.  for  20  da.  +  500  bu.  for  -•.       4.  r,n  k„  *     ^  i 

200  bu.  for  5  da.  .300  bu.  for  5  da^^  i'oo  bt  for'   7  X^i  Ve 

mcmu.  of  30  da.     The  storage  of  433J  bu.  at  Ic.  ,.er  bu.shel  i.s 

Exercise  XXXI 

Sei;  ml\2"ir:^"^  *'  *  ^^^^^^^  warehouse.. 
oTsrd  LTJ  ^'^"^=  Sept.  20th,  150  bbl.  flour; 
Uct.  3rd,  200  bbl.  apples  J  Oct.  12tli,  240  bbl.  potatoes- 
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Oct.  20th,  300  bbl  apples.  The  merchandise  was  all 
delivered  Nov.  2nd.  The  stoi-age  charges  were  4c.  per 
bbl.  per  month  of  30  days.    Find  the  storage  bill 

2.  At  a  warehouse  merchandise  was  received  and 
delivered  as  follows:  — 

**«»*^«»-  Deliyeted. 

'^»'»-  * 150  bbl.  Jan.  13 100  bbl. 

Jan.  25  ....200  bbl.  Jan.  30 150  bbl. 

Feb.  10  ....  250  bbl.  Feb.  20 200  bbL 

Feb.  15  ....  300  bbl.  March  1   ....  460  bbl. 

How  much  must  be  paid  for  storage  on  the  above 

at  6c.  per  bbl.  per  month  of  30  days? 
8.  The  receipts  and  deliveries  at  a  certain  warehouse 

on  the  following  account  were  as  follows :  — 
Received.  Delivered. 

June  10. . . .  250  bbl.  pork.         June  25 ....  150  bbl.  pork. 
July  15.... 200        «  July  20....  80        « 

July  28.... 150         «  July  25.... 150         « 

Aug.  3  ....250        "  Aug.  5   ....400 

Aug.  20 70        " 

What  was  the  total  storage  paid,  the  rate  being  5c.  per 

barrel  for  the  first  10  days,  and  3e.  per  barrel  for  each 

subsequent  10  days,  or  part  thereof? 
4.  How  much  must  be  paid  for  storage  on  the  follow- 

ing  account  at  the  rate  of  5c.  per  barrel  for  the  first 

10  days  or  part  thereof,  and  3c.  per  barrel  for  each 

subsequent  10  days,  or  part  thereof? 

^*«*'*"l-  Delivered. 

May  10 ....  250  bbl.  flour  May  25 ....  1 50  bbl.  flour. 

May  24.... 200        "  June  2  ....100 

Junel2....200         "  June  18. ..  .300 

June  18....  150        •'  June  30 . . . .  250        * 
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in.     PERCENTAGE  WITH  THE  ELEMENT  OF  TIME 

I.   Simple  Interest 

43.  Interest  is  that  which  is  paid  by  ou^,  who  borrows 
money,  for  the  use  of  the  money. 

Tlie  money  lent  is  called  the  Principal. 

The  borrower  agrees  to  pay  at  what  is  caUed  a  certain 
Rate  of  interest,  which  is  nsnally  reckoned  by  the  sum 
paid  for  the  use  of  8100  for  1  year.  Thus,  if  I  borrow 
?500  for  1  year,  and  agree  to  pay  $2.3  for  the  use  of  the 
money,  T  am  said  to  borrow  at  the  Kate  of  5  per  cent  per 
annum.  That  is,  I  agree  to  pay  $5  for  the  use  of  every 
ISlOO  in  the  loan,  at  the  end  of  the  year. 

The  sum  made  up  of  the  Principal  and  Interest  added 
together,  is  called  the  Amount  at  the  end  of  the  time  for 
which  the  money  is  borrowed. 

Tei2rS;"iiw«^?^?!!!^"  ^T  *^"*'  ^''*°  °»t  •«  ««t  number  of 
yean,  u  always  expresMd  in  days,  or  in  years  and  days. 

Exercise  XXXII 

1.  Find  the  Simple  Interest 
(fl)  On  $1160  for  11  mo.  at  6  %  per  annum 
(6)  On  $2750  for  3  yr. 
(c)  On  $3625  for  4  yr. 
id)  On  $2700  for  6  yr. 
(c)  On  $8825  for  {S\  vr. 
(/)  On  $9125  for    78  da. 


at  5  %  per  annum. 
**■  ^  %  ptT  annum. 
**•  '^\X  I"'r  annum, 
at  6  %  per  annum. 
^'  ^  %  ptT  annum. 


ig)  On  $5913  from  Nov.  23,  1906,  to  April  7,  1907,  at 
7i/o  per  annum. 

2.  I  bought  a  house  and  lot  for  A4650,  to  he  paid  in  6  mo 
with  interest  at  6%.     Find  the  amount  of  the  payment,    ' 
II 
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JLi  u^^oS^^'^y^'''  ^^^^^-  The  term«  were 
W200  m  cash  «3500  in  6  mo.,  «2.5O0  in  10  mo.,  and  tl^ 
remainder  m  12  mo.,  with  interest  at  6%.  What  wa«  the 
whole  amount  paid  ? 

^  ^J'^  TJ'rJ^''  ''  P*^"«  ^^  »  yea'  for  house-rent 

^w"*'^?''''*\'^"'''''^«*^«^--  Doesh'gTn 
or  lose,  and  how  much  ?  ** 

12^06  r^"*  '**^ ""'"  *^*  '"*"*'*  "*"  ^^^ '°"  ^^  y^-  ^ 

V      6.  In  what  time  will  $700  amount  to  «»20.50  at  6%  t 
7.  What  sum  will  amount  to  11395  in  8  mo.  at  5%°? 

'  12^  S""  '^T-  Z^  '""  "*'  '"^"^^^  '°^  ^2  yr.  at  4%  ig 
r-2U2.50.     What  18  the  sum  ?  "^^ 

'     .  ®-/^  what  time  will  any  sum  double  itself  at  57 
simple  mterest  ?  '^' 

'inV'  ^"^"'"'^V  i-nounte  in  10  yr.  at  7%  to  «1275 
In  how  many  yeare  wUI  it  amount  to  »1406  25 1 

t2.  The  sum  of  »S00  is  borro»ed  at  the  herinninar  of 
^     the  year  at  a  certain  mte  per  eent,  and  after  »  Zum 

ST'       T'^''"'°"'"'"«'P«™"»""<'-     At  the  end 
rate  at  which  the  first  sum  was  borrowed  ? 

18.  Thr  interest  on  $8000  for  1  da.  is  f2.     Find  the 
rate  per  cent,  per  annum. 

in  eto^"?'?''^'"-,"'"^"  '  ^^«2ic.  abushel,  payable 
11  6  mo.     I  immediately  realiz  J  for  it  at  60c.  clsh    Jd 

fi"V^/°^:'rr"*«t-terestat8%.  At  the  I^l-inted 
time  I  paid  for  the  wheat.  Did  I  gain  or  loseT  fh. 
transaction,  and  how  much  ?  ^  *^^ 
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16.  The  interest  on  a  »uin  of  money  at  the  end  of  U  yr 
(    18  three-eighths  ..f  the  nuni  itself.     What  rate  xm-  cent 
was  charged  ? 

16.  A  sum  of  money  at  simple  interest  has  in  44  yr 
amounted  to  173.",,  the  rate  of  interest  being  .5%  per  annum.* 

/   What  was  the  sum  at  first,  and  in  how  many  years  more 
will  it  amount  to  $1140? 

17.  The  interest  on  «1805,  loaned  on  May  13th  at  5*7 
«-   per  annum,  is  |37.9a5.     On  what  day  was  the  money 

returned  ?  *' 

18.  A  person  borrowed  money  for  2  yr.     F(>r  the  first 

^     year  he  paid  5%,  and  for  the  second  6%.     At  the  end  of    / 
the  tin.e  he  paid  back  ^55. 20.    How  much  did  he  borrow? 

19.  The  amount  of  a  sum  of  money  for  4  vr.  is  $310 
and  for  6^  yr.  at  the  same  rate  it  is  $347.50.     Find  the    A- 
sum  and  the  rate. 

20.  The  amount  of  a  principal  at  5%  is  $40.)  for  a  w 

K    certam  time,  and  at  r,J%  for  the  same  time  it  is  $416.25.  ^ 
Find  the  principal  and  the  time. 

21.  What  sum  will  amount  to  $3213  in  ten  years  at  87 
simple  in  .erest  ? 

22.  At  what  rate  will  the   simple  interest   on  $125 
amount  to  $13. 12^  in  1^  yr.  ? 

28.  What  principal  will  give  $616,  simple  interest,  in 
5iyr.  at6f%? 

24.  A  pei-son  invests  $7.50  at  simple  interest,   and  at 

io!«"t  ""'  f  '■'•  *"^  ^  "'"•  ^^  ^"'^^  *^'^^  he  possesses 
)?y.'>b.  25.     At  what  rate  per  cent,  ixr  annun>  wa.s  his  profit  ? 

25.  In  how  many  years  will  $.320  double  itwlf  at  7*7 
simple  interest  ? 

26.  Find  the  principal  sum  on  which  the  simple  interest 
in  2^  yr.  at  6j%  i^r  annum  is  $1068.75. 
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27.  The  gum  of  $327  xb  borrowed  at  the  beginninir  of  » 

V  year  at  interest,  and  after  9  mo.  have  passed  1400  mo,^ 

18  borrowed  at  a  rate  of  interest  double  tJiat  which  the 

fom.er  sum  bea«      At  the  end  of  the  year  the  interest  on 

both  loans  18  126.35.     What  is  the  rate  of  interest  in  each 

28.  A  contractor  sends  in  a  tender  of  «20000  for  a  certain 
TiL      .^*^'^'°"^,^»^«'"atendtTof«19000,  but  stipulates 

y  to  be  paid  every  thn-e  months.  Find  the  difference  Mween 
tendei-s.  Hupposn,g  the  work  in  In^th  ci^es  to  be  finished 
in  two  years,  and  money  to  be  worth  7i%,  simple  internet. 

29.  At  what  rate  will  «157..50  amount  to  !?189  in  5  yr.  ? 
80.  A  sum  of  money  amounts  in  10  yr.  at  747   simnlp 

merest,  to  ^87^.     In  h<,w  many  yea«  will  it  airtt 

'    jo?^'  ^^7  ^''?*  ^^'^  ^'"'PJ^  '"^'"^st  on  «625  for  8  mo  at 
7%  IS  equal  to  ihut  on  #1093. 75  at  8%  for  4  mo. 

82.  How  many  years'  purchase  should  I  give  for  an 
estate  so  as  to  get  3*%  interest  for  n.y  money  ? 

88.  Find  what  sum  will  pay  a  debt  of  #1200.   bearing 
interest  at  8%,  incurred  May  1st,  1907,  and  paid' Nov   14^ 

84.  The  interest  on  1750  for  1 J  yr.  is  $674.     Find  the 
interest  on  $1250  at  the  same  mte  for  2  yea« 
86.  The  interest  on  11560  for  146  days  is  $46.80.  Find 
^     the  interest  on  $840  for  2  yr.  73  da.  at  the  same  rate. 

86.  The  rent  of  a  house  at  «30  per  n.onth  mvs  the 
interest  on  the  sum  invested  in  the  h<.use  at  G4%,  and  the 

of  the  value  of  the  house,  find  the  sum  invested  in  thf 
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87.  TIk'  int4'n'Ht  on  #800  for  1  yr.  at  n  cprtain  mto, 
together  with  the  int^rt-Ht  on  #120(*)  at  dotible  that  rat*'' 
amounts  to  $136.    Find  thi-  ratew.  ' 

88.  The  interest  on  a  sum  for  3 J  vr.  at  7^  is  equal  to 
the  interest  on  #2400  for  1  yr.  219  da.  at  8%.    Fin.I  th*.  mm. 

89.  MTiat  sum  put  out  at  intortst  at  6%  yearly  will  pay 
^    the  taxes  .)n  jiroiH-rty  assessed  at  #4o000,  the  rate  of  taxa- 
tion iK'ing  17i  mills  on  the  dollar? 

40.  A  grain  merchant  lK)ught  #6000  worth  of  wheat  on 
3  mo.  credit.  He  resold  it  inunediately  at  an  adviinc.-  of 
6^%,  and  from  the  proceeds  dejmsited  a  sulHcient  hum  in 
/  the  savings  hank  to  amount  to  #r,000  ait  the  end  of  3  mo. 
The  rate  of  interest  allowed  by  the  bank  U'ing  3%,  find 
what  Bum  he  had  left. 


Oral  Exerrifie 

1.  WTiat  fraction  of  the  principal  is  the  interest  in  U 
yr.  at  6%  ?  ' 

2.  Find  tlu'  interest  on  #630  at  5%  for  3  yr. 

8.  Find  the  interest  on  #840  at  5%  for  2^  yr. 

4.  At  8%  for  2  yr.  9  mo.,  to  what  jKirt  of  the  principal 
is  the  interest  equal  ? 

6.  Find  the  interest  on  #600  for  2^  yr.  at  6;/. 

6.  At  what  rate  per  cent,  will  the  inU-n-st  on  #1000  Im- 
1200  in  2i  years  ? 

7.  Find  the  rate  per  cent,  per  annum  at   which   the 
interest  on  .?240  for  1  yr.  3  mo.  is  #18. 

8.  The  interest  on  #900  for  2i  yr.   is  #1.3.5.     Find  the 
rate  iK-r  cent. 

9.  I  receive  #160  interest  for  2  yr.  H  nio.  on  a  sum  of 
money  lent  at  6,^.     Find  the  sum. 
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10.  In  what  timo  will  ^(KJO  produce  m  inU.r««tatB%t 

11.  The  internet  on  f750  at  8%  whm  |i;i5.     For  how 
long  was  the  money  lentT 

12.  In  what  time  will  #640  at  6%  give  |I20  interest? 

!♦.  At  what  mte  will  $120  in  2J  yr.  give  121  interest! 

12^*;  t'^^n^'^r*  T-  ^iii'*  ^^«"  I*"^'«iP«I  double  it«elf  in 
l^  yr.  1  m  10  yr.  ?  m  20  yr  ? 

16.  Find  the  amount  of  $750  in  2*%  at  6%  per  annum. 

1 7.  What  principal  wiil  amount  to  1102  in  1 J  yr.  at  5%  f 

of  Ifvr'^i^r'^  ^  ^'""^  "'  '"°""^'  *  I«^^  ^  ^t  the  end 
^I^iAh'^lT^rsr  '"'  '"'''"'  '^"'  '^^*  ^  ^^" 
JLttVT  '"""'  '*'''^"""™  -llf250a,nou„t 

21.  The  amount  of  a  certain  principal  for  4  yr  at  a 
certam  rate  jn-r  cent,  is  «660,  and  for  6  yr.  $700  K„d 
the  principal  and  the  rate.  ^  ""* 

anfa  nto  ""^"^  "*^  ""'"  ^^  "*''*'  *^^  ^"^^"^^  '"  ^  ^• 
mterest  at  4/.     Find  the  amount  of  the  payment 

Find  the  rate  per  cent  per  annum. 

26.  The  interest  on  a  sum  of  money  in  B  years  amounts 
to  „  of  the  sum.     Find  the  rate  per  cent 
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26.  Tin*  inU»rtt*t  on  a  nun  of  money  at  6%  amounts  to 
^  of  tlic  Hum.     Find  the  time. 

27.  A  Biun  of  money  amounts  to  |f  of  it»elf  at  6%. 
Find  th»'  time  during  which  it  waji  at  inten^nt. 

28.  What  principal  will  amount  to  $1288  in  1  yr.  6  mo. 

at  8^  { 

II.    Bank  Distxirsr 

44*  In  ))U»<ine8t)i  iranHactions  there  are  two  kinds  of 

disi«uiit : — 

(a)  The  dedi  rtion  made  by  a  manufacturer  or  wholesale 
(If'il.  i  froi  =  til.;  list  prices  of  his  gcnxlR,  to  enable  the 
rctiiil.  1  to  liiukf  a  profit  and  to  encourage  prompt  payment 
This  WHF  (X plained  under  the  name  Trade  Discount  in 
Articles  86  and  J7. 

(6)  The  deduction  made  by  a  lender  of  money  from  the 
sum  which  he  projKises  to  lend.  Thus,  if  a  lK)rrower 
binds  himself  by  a  bill  to  pay  1100  a  year  hence,  and  a 
discounter  advances  money  on  the  fecnritv  ,  i  diis  bill,  at 
the  rate  of  5  per  cent,  he  gives  to  th  '  '.  -f  the  bill 
195  and  takes  the  bill.  The  difference^  4b,  is  known  as 
Bank  Discount. 

4&»  Bank  Discount  is  the  charge  made  by  a  bank 
or  money  lender  for  advancing  the  payment  of  a  note, 
draft,  or  bill  of  exchange  not  yet  due.  It  is  the  Simple 
Interest  on  the  face  value  of  the  note,  for  the  time  between 
the  date  of  buying  the  note  and  the  time  it  falls  due.  The 
lender  deducts  the  discount  from  the /ace  value  of  the  note 
and  pav'  tlr*  balance  to  the  borrower;  in  other  words. 
Bank  D-scount  is  Tuterest  taken  off  the  face  of  the  note, 
draft,  etc. 


J 
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4«.  A  Promissory  Note,  or  simply  a  Note,  is  a  written 
pronnse  made  by  one  person  to  another  to  pay  a  speS 
sum  of  money  on  demand  or  at  a  certain  timef  as  Z 

Note 

•75.36  m 

Toronto,  Feb.  23,  1907. 

Three  months  after  date  I  promise  to  ,«y  William  Hcm^   or 

pe  ainlT"  "^ --"^^-«ve  xV.  dollans'.-th  inteL^^T 
per  annum,  for  value  received. 

Jt>HN  Jones. 

wml'r  I'hXr ''''■^'^«  °'""'  '■•<"•■  ->" 

legally  due,  viz.,  Mav  2(5,  1007 

du^  iKfoi    '.'■";•'''"*■;"• ''  I'-"««>ry  note  is  „„„„•„„«, 
du    l»t„re  It  -.  l.,,.,„„  ,1,,,,     Tl,u«,  a  bill  clni,v„  „n  July 

29th   nr  -rvi     f  '  '"""thh,    whether  drawn  on  the  28th, 
a  2    aWs  eh       "    T'  ^""^«"">-l<'"J-r whodi.scounts 

^^^^:2:^.:::X2^^^-  ^-  the  time 

Ba.^r>.co„ntofthisna;;re::t;e.^^^^^ 

for  3  days  n.ore  than  th.  tin.e  the  note  has  to  .J^;'''''''^^ 

4T.  A  Negotiable  Note  is  one  which  is  nia.le  n-.vable 
to  hearer,  or  to  the  onKr  of  1},,.  IMvee      H  i   '    L 

lilt  iau'e.     Jtcan  be  sold  or 
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transferrod  to  another.  If  payable  to  bearer,  no  endorae- 
nuMit  18  necessary.  If  payable  to  the  order  of  the  payee, 
It  must  be  endorsed  by  him  before  k'ing  disposed  of.  ' 

48.  A  Non-negotiable   Note  is  made  payable  to  the 
person  named,  and  can  only  be  transferred  by  assignment 
which  carries  all  offsets  and  legal  defences  that  may  exist 
betwetMi  the  original  parties. 

49.  An  Endorsement  in  BUnk  is  simply  the  signature 
of  the  endorser  across  the  back  of  the  note. 

50.  An  Endorsement  in  Full  is  one  in  which  the 
endorser  states  over  his  signature  U)  whose  order  the  note 
is  payable. 

A  restrictive  endorsement  is  one  in  which  the  payment 
is  restricted  to  a  particular  person. 

51.  A  Qualified  Endorsement  is  one  in  which  the 
endorser  relieves  himself  of  responsibility  for  payment  by 
writing  over  his  signature,  "  without  recourse."  ' 

5^.  Draft 

^^''^'  Toronto,  June  is*h,  1906. 

Ten  days  after  sight  jwy  to  the  order  of  William  Smith  the 
sun.  of  one  hundred  and  «fty  dollars,  for  value  received,  and 
charge  the  same  to  the  account  of 

m     T  ,  ,,  James  Forbks. 

To  John  Jones,  Es.|., 

Merchant,  VVinnijwg. 

In  this  draft  James  Forbes  is  the  drawer.     John  Jones 
Esq.,  is  the  drawee.     William  Smith  is  the  payee.  ' 

.W.   Notes  differ  from  Drafts  as  follows  : 

A  Note  is  a  promise  to  pay  originating  with  the  debtor. 
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A  Draft  is  an  order  to  pay  originating  with  the  creditor 
and  addressed  to  the  debtor. 

There  are  three  parties  to  a  draft. 

(a)  The  Drawer^  the  person  who  orders  the  money  to  be 
paid. 

(6)  The  Payee,  the  i)ereon  in  whose  favor  it  is 
drawn. 

(c)  The  Drawee,  the  person  on  whom  it  is  drawn. 
If  the  draft    is    accepted,    the  drawee    becomes    the 
acceptor. 

The  Acceptor  of  a  draft  stands  in  the  same  relation  as 
the  maker  of  a  note. 

The  Drateer  of  a  draft  stands  in  the  same  relation  as  the 
first  enciorser  of  a  note. 

Ex.  1.  What  would  a  banker  gain  by  discounting  on 
Sept.  21,  a  bill  of  I318.15,  dated  July  31,  at  4  months,  at 
5  per  cent.  ? 

The  bill  is  legally  due  on  Dec.  3. 

The  -mmber  of  day«  from  Sept.  21  to  Dec.  3  =  73. 
.     The  interest  on  «318.15  for  73  da.  at  6  %  =|3.1815. 

The  mathematical  discount  =  $3.15; 
•  •  the  banker's  gain =f. 03 15. 

Ex.  2.  A  merchant  wishes  to  borrow  196.91  on  a  bill 
made  on  July  5,  for  3  months.  What  must  be  the  face  of 
the  bill,  interest  being  reckoned  at  8^  per  cent.  ? 

Time  between  July  5  and  Oct  8  =  95  da. 

Interest  on  1100  for  95  da.  at  Sj  %  =$2^. 
•••  a  note  for  flOO  would  produce  $97 1 ; 
.".  face  of  note  to  produce  197 J    =tlOO 


196.91  =1 


,96.91  X  100 


97| 


=  $99 
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Exercise  XXXIII 

1.  Find  the  date  of  maturity,  tho  term  of  discount,  the 
proceeda,  and  the  discount  of  the  following  notes  :— 
,    (a)  JIIOOO.  Toronto,  June  1st,  1906. 

Six  months  after  date  I  promise  to  pay  John  Smith,  or  order, 
the  sun.  of  one  thoiusaud  yVn  dollars,  at  the  Traders'  Bank  here. 
Value  received. 

p..         ^  J  .  ,  James  Brown. 

Discounted  Aug.  17th,  at  5%. 

^^^  *^^-  Toronto,  Feb.  2l8t,  19<)7. 

Four  months  after  date  I  pnjmise  to  pay  William  Rae,  or 
onler,  the  sura  of  six  hundred  j%%  dollars,  with  interest  at  6% 
per  animm,  at  the  Dominion  Bank  here.     Value  received. 

rv-         ^  ,       »     .,       ,  John  Jobb. 

Duscounted  on  April  12th,  at  8%. 

(c)  1500. 
^'^^■^^-  London,  March  19,  1907. 

Ninety  days  from  date  I  promise  to  pay  James  Taylor,  or 
order,  the  sura  of  five  hundred  ^%%  dollars,  with  interest  at  7% 
per  annum.     Value  received. 

TV  ^   J    »       •.  ,  ,  CaLKB   S.MITH. 

Discounted  April  15th,  at  8%. 

2.  Find  the  proceeds  in  the  following  cases  : — 

Face.  Date.  Time.  Discounted.  Rate. 

n  (a)     8400,  May  14,  4  mo.,  July  3,  8  % 

(f')     «1606,  Oct.  24,  4  mo.,          Dec.  19,  7  %. 

'  (<■)    «584,  June  21,  60  da.,  -Tune  29,  7j%. 

>   ('/)     $7.30.  Sept.  17,  6  mo.,  Dec.  30,  5  %. 

8.  I  wish  to  receive  iBTOO  from  the  Dominion  Bank,  and 
^  give  my  note  for  3  mo.  (days  of  grace  included),  which, 
discounted  at  8%,  just  produces  this  sum.     Find  the  face 
of  the  note. 
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4.  I  (liscountfd  a  note  wliich  is  duo  in  3  nio.  (days  of 
grace  included),  at  10%  at  the  IJunk  <»f  Montreal,*  and 
received  11300.     What  was  the  face  of  the  note  ? 

6.  Discounted  the  following?  note  4  mo.  (davs  of  grace 
included)  before  it  was  due,  at  the  Bank  of  Montreal,  at 
9%  per  annum.     How  much  did  I  get  for  it  ? 

•'^-  Toronto,  Feb.  l.-i,  1898. 

(Jne  year  from  date  I  i.m.,.i.se  to  i»ay  Alex.  Hughes,  <.r  c.rder 
five  hundred  ,"„"„  dollars,  for  value  rec-eivwl. 

Alfred  Connor. 

6.  A  discounts  a  note  due  in  9  mo.,  so  as  to  make  10% 
per  annum  on  his  money.  What  per  cent.  diK-s  he  exact 
on  the  face  of  the  note  ? 

7.  I  bought  a  bill  of  goods  for  $864  on  4  mo.  credit 
but  being  offered  6%  off  for  cash,  I  lK)rrowed  the  money 
at  a  bank,  by  giving  my  note,  due  in  125  da.,  discounted 
at  6%,  and  paid  the  bill.     What  was  the  face  of  the  note 
and  how  much  did  I  gain  ?  ' 

8.  Find  the  discount  at  6J%  on  a  note  for  83500,  due 
on  May  loth,  1904,  which  is  discounted  on  Jan.  30th,  1904. 

9.  What  will  a  banker  retain  on  discounting  a  note  of 
.fl275  drawn  on  the  4th  of  March,  at  10  mo.,  and  dis- 
counted on  J4lh  of  August,  at  5%  ? 

^  10.  A  bill  of  -soOO  drawn  on  April  Ist,  at  G  mo  i. 
discounted  May  31st.  What  is  the  banker's  discount  at 
6i%  ? 

11.  A  note  of  Sl4fi0,  di.scounU'd  60  da.  before  it  was 
legally  due,  yielded  §1442.    At  what  rate  was  it  discounted  '>. 

12.  The  discount  on  a  note  of  .^1825,  discounted  40  da 
before  it  was  legally  due,  was  .>?12*.  Find  the  rat*'  ol 
discount. 
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13.  A  received  from  a  bank  1990  f»»r  a  nute  of  $1000, 
the  bank  charging  5%  jK-r  annum.  For  liow  long  before 
maturity  was  the  note  disscounted  ? 

14.  A  note  discounted  GO  da.  l)efore  maturity,  at  5J%, 
produf-ed  8289.48.     Find  the  face  of  the  note. 

15.  A  banker  buys  a  note  for  $3000,  discounted  60  da. 
before  maturity,  the  face  being  $3650.     What  rate  was' 
charged  ? 

16.  On  June  3,  a  bank  gives  me  $715  for  a  note  of 
$730,  discount  at  7i,i.     When  is  the  note  due  ? 

il.  A  owes  B  $770,  and  gives  him  his  note  at  !»0  da. 
What  sum  must  l>e  on  the  face  of  the  note  to  pay  this 
debt,  if  discounted  at  1|%  per  month  ? 

18.  A  bank  discounted  a  note  due  in  73  da.  at  7^% 
IX'r  annum.  What  fraction  of  the  face  value  of  the  note 
did  the  owner  of  the  ncjte  receive  1 

19.  The  proceeds  of  a  nott>  discounted  50  da.  l)efore 
maturity  at  9J%  were  $308. 10.  Find  the  face  value  of  the 
note. 

20.  A    note  for  $2190  was   discounted  60   da.   l>efore   j 
maturity  and  produced  $2163.     Find  the  rate  of  discount 
charged. 

21.  A  note  drawn  ft.r  (>0  da.  for  $2920,  with  interest  , 
at  6%,  was  discounted  on  the  day  it  was  n)ade  at  6%.  " 
Find  the  proceeds  of  the  note. 

22.  The  discount  on  a  not*-  for  Jf^lOO,  discounted  80  da. 
before  it  was  legally  due,  was  $36.  Find  the  rate  <.f 
discount. 

23.  I  paid  in  cash  *950  for  a  lot,  and  .^oid  it  tiie  same 
day  for  .*975,  taking  a  60-day  ncite  which  I  immediate! v 
discounted  at  a  bank  at  8;, .  How  much  did  I  gain  or 
lose? 
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24.  What  rate  of  interest  is  paid,  when  a  note  legally 
due  in  73  days  is  discounted  at  10%  ? 
^^      26.  Find  the  proceeds  of  a  note  for  $1700  drawn  on 
March  18  for  3  mo.  and  discounted  March  23  at  87  per 
annum. 

26.  The  proceeds  of  a  note  having  146  da.  to  run,  dis- 
\     counted  at  the  l)ank  at  8%  per  annum,  are  |tl089.     Find 

the  face  value  of  the  note. 

27.  A  note  for  1300,  dated  Nov.  15  for  60  da.,  with 
interest  at  6%,  was  discounted  Nov.  18  at  6%.  Find  the 
proceeds. 

S     *  ^  u*  ^^**  ^'^  *^®  ^^^  "^  ^  "°*®  *'  ^  ^^'  *he  proceeds 
of  which,  when  discounted  immediately  on  beinjr  drawn 
at  6%  are  $3000.  ^ 

Oral  Exercise 

1.  What  is  the  bank  discount  on  ^150  for  3  mo.  at  8%  ? 

2.  What  are  the  proceeds  of  a  note  of  8250  discounted 
219  da,\8  before  maturity  at  6%  per  annum  ? 

8.  Find  the  bank  discount  on  a  note  of  ;!?1200  discounted 
73  days  before  maturity  at  7^%  per  annum. 

oio^^*"^*  ^^  *^^  '^'*  ^'^^"^  •'^  *  ""^  ^^^«^'  <i'«counted 
219  days  before  maturity  at  6%  i>er  annum,  produces  $241? 

5.  A  banker  charged  me  $7  discount  on  a  note  of  $140 
due  in  8  mo.     Find  the  rate  of  discount  (barged. 

6.  I  am  charged  |12  discount  at  7A/  on  a  note  of  ii!!400. 
Fuid  the  time  for  which  the  note  was  disc  anU'd. 

7.  A  note  was  discounted  73  da    bcf(,iv  maturity  at  6% 
per  annum  and  produced  .«4'.M.     Find  tbc  face  of  th(^  note. 

8.  The  bank  discount  on  a  n.te,   discounted  219   da 
before  maturity  at  7J%  per  annum,  is  what  part  of  the 
face  of  the  note  ? 
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9.  The  bank  discount  o\\  a  not«',  discounted  146  dn. 
before  maturity  at  8%  per  annum,  is  what  part  of  the  net 
proceeds  of  the  note  ? 

10.  In  exanjple  9,  if  the  discount  is  $4,  find  the  net 
proceeds  and  the  face  of  the  note. 

1 1.  A  note  is  drawn  on  June  10  for  8  mo.  It  is  dis- 
counted July  5.     How  many  days  is  the  term  of  discount  ? 

12.  The  difference  l>etwcen  the  hank  discount  on  a  note 
and  the  proceeds  is  $440,  the  note  being  discounted  for 
8  mo.  at  9%.     Find  the  face  of  the  note. 

18.  The  proceeds  of  a  note  discounted  B  mo.  J)efore 
maturity  at  8%  jxr  annum  are  ?69  more  than  the  hank 
discount.     Find  the  face  of  the  note. 

14.  A  note  drawn  on  March  15  for  3  mo.  was  discounted 
on  April  10.  For  how  many  days  was  interest  charged 
by  the  banker? 

III.     Compound  Intebe.st 

54.  Compound  Interest  is  that  which  is  paid,  not  only 
for  the  use  of  the  original  sum  lent,  but  also  for  use  of 
the  interest  as  it  becomes  due. 

The  interest  on  $500  for  1  year  at  4  per  cent,  is  $20. 

If  then,  f  ,500  be  lent  at  Compound  Interest  for  2  years,  at  4 
per  cent.,  the  interest  for  the  Jirnt  year  is  $20. 

Xow,  as  the  borrower  has  to  \my  for  the  use  of  this  f  20,  the 
interest  for  the  second  year  must  lie  cakulated  on  $520. 

Hence,  interest  for  second  year  =  $?!^^^  =  $20.80 

100 

To  put  the  matter  in  a  more  simple  way,  we  have  supposed  the 

ftorrower  to  retain  the  interest  due  at  the  end  of  the  first  year, 

but  the  reasoning  will  be  the  same  if  we  supiK)se  the  lender  t<', 

receim  the  interest  at  the  en«i  of  the  first  year,  and  to  put  it  out 

imoiediately  at  the  same  rate  of  interest. 


176 


Arithmetic 


M.  We    may   calculate    Coiupoun.l    Intere«t    by   the 
ful  lowing  rule : — 

d^  An  ^^'^  (?'  !** J*"*  y**'-    Add  it  to  the  oriffiiul  prin- 
tZ..hIu%'^  f^Si  y*^     A''<'  »*  *•  *«  lecond  prindpal     Call  the 

;s!  iS  i*?'  '^""'"•*^-  ''^'*  "»*  ^»*««»  «»»^*^'  th«  i-i-s 

K.v.   l^ind  the  (^nupouud  IntereHt  un  *75(X),  for  3  vears 
at  4  per  cent.  '        ' 

The  principal  for  the /«/<e<i  yr. 
The  interest  for  tlie/r«<  jr..  at  4:". 
The  principal  »or  the  teco,n/  yr. 
The  interest  for  the  terond  yr 
Tlie  printiiial  for  the  thutl  yr. 
The  interest  for  the  thml  yr. 
The  amount  at  the  end  of  the  third  yr. 
.'.  Compound  interest 


=  «750O.O(» 
"  9  .300.00 
=  fTMOoTJo 
=•  8  312.00 
=■  «8U2.(J() 
=  8  324.48 
=■   •8430.48 

•=  0(8436.48-7500) 
=   «  936.48 


01  Compound  Interest  re<iuired  is 

«300  +  031 2  + 1324.48  -  ff),m4a. 

1.  Find  the  ConiiMiuiul  Interest  on 

(«)  «375  for  3  yr.  at ..%.  (e)  ,„,,.3,  f,,  ,  ^^  ^^  ^,^ 

(f>)  «564  for  3  yr.  at  0%.  (,/)  ^;,o  fur-5  yr.  at  4%. 

2.  Find  the  amount  at  Conipoiind  Iritorcst  of 

(a)  81000  for  3  yr.  at  4  >  ,  (..,  j,,  ^oo  for  4  yr  at  .^.- 

(A)  8750  for  3  yr.  at  4%.  (U)  8looo  for  .5  yr.  at  3?.. 

Interest  may  be  payable  either  yearly,  half-vearly,  or 
quarterly,  or  at  s<.me  other  .stated  period 
In  finding  the  Compound  Interest  on  820(10  m  two 
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years,  when  the  interest  is  payable  half-yearly,  Ht  5  per 
cent.,  we  reasoD  thuH, 

6%  for  1  yr.-a|%  hulf -yearly  ; 
2  yr.  =  4  half-years. 

Hence,  we  have  to  And  the  Compound  Interest  on 
f2000,  for  four  times  of  payment,  at  2j  per  cent. 

The  Amount » ${2000  x  (1.025)* } 
-«;2000x  1  1038128} 
=  $2207.625. 

The  Interest  =»  $22()7.62r)  -  «2000 
-$207,625. 

Exercise  \X\IW 

1.  What  is  the  Compound  Interest  on  $1000  for  2  yr., 
at  6%,  payable  half-yearly  ? 

2.  What  is  the  amount  of  $200  for  .'{  yr,  at  6^:,  pay- 
able half-yearly  1  .... 

8.  A  man  deposits  $1500,  on  June  Ist,  1896,  in  tlie 
Bank  of  Commerce,  on  which  the  interest,  at  3,^  per 
annum,  is  to  be  added  to  the  principal  every  30th  of 
Nov.  and  3l8t  of  May.  How  much  is  at  his  credit  on 
May  3l8t,  1900? 

4.  The  Simple  Interest  of  a  .sum  of  money  for  3  yr., 
at  5%,  is  $126.  What  is  the  Compound  Intti-est  of  the 
same  sum  for  the  same  time  and  rate  ? 

6.  A  sum  of  money  lent  at  Sinipl.'  Interest  for  2.^  yr., 
at  fi%  per  auuum,  amounted  to  $1150.  To  what  would 
it  have  amounted  if  it  had  been  lent  at  Compound 
lutf'rest  i 

6.  Find  the  Compound  Interest  on  $675.75,  for  3^yr., 
at  6%  iH'T  annum. 
12 
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7.  A  money  dealer  borrowed  IKHKJ,  for  2  yr.,  at  6'/ 
interest,  ati.l  loaned  the  8s:n.>  in  wich  a  manner  as  to 

V  eompoMitd  the  interent  ever>  «  mo.     What  profit  did  he 
make  hi  2  yr.  by  this  proceeding' 

8.  Finii  the  difference  ia  C  >rapound  Interest  on 
£5(K»(),  for  2  yr.,  at  4%,  aocor'Iiug  as  it  is  reckoned  yearly 
or  haif  yeiirly.  "^ 

9.  Wlmt  iH  the  difference    between  the  Comiwund 
'    Interest  ou  $4(KXM).  for  4  yr.,  and  on  «8000(>,  for  2  yr.  the 

rate  in  both  (jasea  Imug  5^  ?  ' 

10.  yl  and  H  each  l.nd  1248  for  3  yr.,  at  8^%,  one  at 
Simple,  the  other  at  Compound  Interest.  Find  the 
difference  of  the  amount  of  interest  which  they  respec- 
tively receive. 

>       11.  What  sum  at  4%  Compf,uMd  Interest,  will  amount, 
m  2j  yr.,  to  $16989.7728  ? 

12.  What  sum  wfll  amount  to  827783  in  3  yr.,  at  57 
Compound  Interest? 

13.  The  difference  between  the  Simple  and  the  Com- 
'  pound  Interest  on  a  sum  of  money  for  2  yr.,  at  57  is  $3. 

Find  the  snm.  »  o>         • 

14.  The  Compound  Interest  on  a  sum  of  money  during 

i4  iTl  yi:'T^'^'  ""^  ^"""«  "'^^  ^'"1  >'•••  it  was 
«d/.«.5b.     Fmd  the  rate  per  cent. 

16.  The  Compouna  Interest  of  a  certain  sum  for  the 
2nd  yr.  is  $41 .  fiO,  and  for  the  3rd  yr.  it  is  $43. 264.  Find 
the  sum  and  the  mte  per  cent. 

»J2:.  ^^"^  Compound  Interest  of  a  sum  for  the  4th  yr.  is 
•2.2a.  gn'ator  than  for  the  3rd,  and  for  th,,  3rd  it  is  $2  IC 

fr ^'i^'!."  '^^  *''"  ^"'^-     *'«'•  *^^  ^«*  y^^'  «•«  interest  i, 
$4U.     Find  the  .'«uni  an  "'  the  rate  per  cent 
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17.  What  rate  jK!r  tent.  iMrannuiii.fomiHUimlc*!  vearly,  j^ 
in  equivalent  U>  ^%  jmt  half-year,  compounded  half  vearlyt 

18.  What  rate  |Mr  rent.  iMiya»)le  half-yearlv,  is  equiva- 
lent to  10%,  pjiyable  annually  ?  '  * 

19.  A  (hfbt  of  ^64S.27  is  due  in  3  yr.    What  Hum  in  the 
debt  worth  now,  money  being  worth  6%.  comiKmndtKl  '^ 
annually  { 

20.  A  debt  of  $1323,  U-aring  int^'n'st  at  the  rate  of  fi% 
per  annum  duo  in  two  years,  can  Ikj  discharged  by  paying 
what  Sinn  now,  money  »ieing  worth  10%,  iuterest  com- 
pounded half-yearly  ? 

21.  How  long  will  it  Ik;  »)efore  $'2nO0,  put  out  at  com- 
pound interest  at  10%  jH-r  annum,  will  obtain  «1727.r)8|  ^ 
as  interest? 

22.  If  the  diftercMU-e  Iwtween  the  simple  and  comix)und 
interest  on  a  sum  of  mcmey  for  two  years  at-ft%  bc-f8'     ^ 
find  the  sum.  '  t  7 

28.  A  banker  borrows  money  at  3i%  und  pays  the 
interest  at  the  end  of  the  year.  He  u'udn  it  out  at  5%, 
but  receives  the  interest  half-yearly,  jitnl  by  this  means 
gains  1200  per  year.     How  much  does  he  Inirrow  ? 

24.  What  is  the  difference  between  simple  interest, 
compound  interest,  and  discount  ? 

25.  (a)  Find  the  difference  b^'tween  the  simple  and 
compound  interest  of  $41().()fi§  for  2  yr.  at  8%. 

(6)  Find  the  rate  of  interest  when  the  discount  on  $40»   p, 
due  at  the  end  of  IJ  yr.  is  $27.  .')4. 

26.  The  compound  interest  on  a  certain  sum  at  4%  for^ 
2  yr.  exceeds  the  simple  inU'rest  for  the  mum  time  at  the 
same  rate  by  $0.     What  is  the  sum  T 

27.  Compound  interest  reckoned  quarterly  at  2%  is 
equal  to  M'hat  interest  reckoned  yearly  1 
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28.  In  1903  a  gentleman  began  business  with  a  certain 
capital.  He  gained  5%  each  year  he  was  in  business, 
and  at  the  end  of  3  yr.  he  Mas  worth  #18522.  With  what 
capital  did  he  begin  business  provided  he  added  his  gain 
to  his  capital  each  year? 

29.  Find  the  simple  inU»rest  on  ^2733i^  at  4%  for  3  yr. 
and  9  nio.  ;  and  determine  what  sum  will  amount  to 
$926.10  in  3  yr.  at  5%,  compound  interest. 

80.  A  sum  of  money  was  put  out  at  compound  interest. 
The  first  year's  interest  was  $6000,  and  the  fourth  year's 
$6749. 1 84.     Find  the  sum  and  the  rate  per  cent. 

81.  What  sum  of  money  compounded  yearly  for  3  yr. 
at  6%  per  annum  will  give  $6305  interest  ? 

82.  Find  the  amount  accumulated  on  .June  1st,  1907 
by  a  man  who  deposits  $400  on  June  1st,  1903,  and  the 
same  sum  on  the  same  day  in  1904,  1905,  1906,  compound 
mterest  calculated  yearly  at  5%  being  allowed. 

83.  The  difference  between  the  simple  and  the  com- 
pound   interest  of  a   certain  principal  for  3  yr    at  67 
compounded  yearly,  is  $1 10. 16.     Find  the  principal.      " 

84.  A  western  town  increases  in  population  10%  per 
annum.  During  the  past  three  years  the  increase"  was 
2648.     Find  the  present  jxjpulation. 

86.  A  merchant  increases  his  capital  by  12^%  each 
year.  The  increase  during  the  past  two  years  was  $6375. 
Find  his  present  capital. 

86.  Two  retired  nu  ichant.s  deposited  the  same  sum  in 
two  banking  institutions,  the  one  cuuipoun.led  the  interest 
yearly  at  4%,  the  other  half-yearly  at  the  same  rate.  At 
the  end  of  two  years  one  sum  amounted  to  $.52.01  more 
than  the  other.     What  sum  was  dejwsited  by  each  I 
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87.  The  compound  intert-st  of  a  certain  Piini  f(,r  the 
second  year  is  8.-,4,  and  for  the  third  year  it  is  8.58.32. 
Find  the  nite  per  cent,  and  the  principal. 

38.  The  difference  between  the  interest  of  a  sum  at  2% 
per  quarter,  compounded  quarterly,  and  an  equal  piuu  at 
4%  per  half-year,  compounded  half-vcarly  at  the  end  of 
IJyr.  is$2.30.     Find  the  sum. 

39.  The  sum  of  f2500  put  out  at  compound  interest 
amounts  in  2  yr.  to  $2756.2.5.  Find  what  it  will  amount 
to  in  4  yr. 

40.  A  construction  company  in  building  a  railway 
built,  each  year,  20%  more  road  than  it  did  the  previ-.us 
year.  In  the  fourth  year  it  eonstruoted  432  mi.  How 
many  miles  did  it  construct  each  year  ? 

Oral  Exercise 

1.  At  4%  per  annum  what  fraction  of  the  principal  is 
the  amount  ? 

2.  The  amount  is  what  fraction  of  the  principal  at  the 
end  of  2  yr.  at  4%  per  annum,  interest  compounded 
annually  ? 

3.  The  amount  is  what  fraction  of  the  princii)al  at  the 
end  of  3  yr.  at  4%  jmt  annum,  interest  compounded 
annually  ? 

4.  At  6%  per  annum  the  interest  for  the  third  year  is 
$2.16  more  than  that  for  the  second  year.  Find  the 
difference  between  the  interest  for  the  first  year  and  that 
for  the  second  year. 

5.  A  deposits  $600  in  a  savings  bank,  at  5%,  interest 
compounded  annually.  By  how  much  will  the  interest 
for  the  second  year  exceed  that  for  the  first  ? 


182 


i 


6.  IndicHte  the 


Arithmetic 


)f 


years 


f'il 


amount 
at  5%  i)er  anmmi,  interest  lompounded  yiurly. 

7.  At  6%  per  annum,  interest  comjjounded  half-yearly, 
what  is  the  amount  of  B\  at  the  end  of  2  yr.  ? 

8.  The  simple  interest  of  a  sum  for  2  yr.  at  6%  per 
annum  is  4.'k'.  h-ss  tlian  the  compound  iiiterest  for  the 
same  time  and  rate.     Find  the  sum. 

9.  At  T)  /  j)er  amium,  interest  compounded  annually, 
indicate  tlu;  amount  of  81  at  the  end  of  3  yr.  At  the 
end  of  4  yr.     At  tlie  end  of  T)  yr. 

1 0.  A  town  has  now  a  populati<.n  of  8000.  It  increases 
in  population  at  the  rate  of  10%  a  year.  What  will  be  its 
population  2  yr.  hence  ? 

11.  At  whai  rate  per  cent,  jxr  annum  will  the  amount 
of  a  sum,  interest  compounded  yearly,  amount  tA>  1.1025 
of  the  sum  in  2  yr.  ? 

12.  At  what  rate  per  cent.  i)er  annum  will  the  amount 
of  a  sum,  interest  compounded  yearly,  amount  to  Vi^  of 
the  sum  at  the  end  of  3  yr.  ? 

13.  At  r,%  per  annum,  interest  compomidcd  annually, 
find  the  amount  of  $800  for  2  yr. 

14.  The  simple  interest  of  a  sum  of  money  for  4  yr.  at 
5%  ]Hr  annum  is  880.     Indicate  the  compound  interest 

^    of  the  same  sum  for  the  same  time  and  rate. 

Review  Exerci^ie  XXXV 

1.  If  a  grocer's  pound  weight  is  ^  oz.  too  light,  find  his 
>     gain  jjer  cent,  from  this  source  alone. 

^  2.  If  a  debt,  after  a  deduction  of  o^  ,  becomes  8228, 
what  would  it  have  U'come  if  a  deduction  of  G^V  had 
been  made?  " 
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3.  Find  tlie  value  of  the  goods  iinport^'d  when  an  ad 
valorem  duty  of  17*;^  i)iodnc«H  8(537. 

4.  The  i)oi)ulation  of  a   t'ity  has  incrcast'd   hv   5J)75 
persons  between  IS'.K)  and  10(H).     This  ineivase  is   12^'    I 
of  the  i)oi)ulation  of  IIKX).     What  was  tlie  poijuhitionin 
1S90? 

5.  In   ISSO  the  population  of  a  town  was  7(500.     In 
1000  it  was  found  to  he  91!I(J.     If  the  inerease  per  cent.    V 
durinfi  tht;  first  decade  was  the  same  as  (hiring  the  last, 
what  was  tliis  per  cent? 

6.  A,  aft(T  paying  an  income  tax  of  U°/  on  all  his  y 
salary  over  8700.  has  81744. 10  left.     Find  his  .sdary. 

7.  A  town  has  levied  a  ta.\  of  !?7:}40,  whiJh  sum 
includes  the  amount  voted  for  Ijuihling  a  hridge  and  the 
collector's  fees  at  3,7.     What  was  expendetl  on  the  bridge  ? 

8.  The  average  of  t<n  results  was   17..').     That  o^  the 
first  three  was  16.2'),  and  of  the  next  f(.ur  16.5.       The      3 
eighth  was  3  h'.ss  than  the  ninth,  and  4  le.sg  than   the 
tenth.     \\'hat  was  the  tenth  ? 

9.  The  gross  receipts  of  a  railway  company  in  a  certain 
year   are   apportioned  thus  .    40%   to   pay  "the   working 
exi)enses,  54  ■  to  give  th.e  shareholders  a  dividend  at  the   ^ 
rate  of  3.V^  on  their  shares  ;  and  the  remainder,  842525,  is 
reserved.     What  was  the  paid-up  cajjital  of  tin;  company? 

10.  A  can  do  5%  of  a  piece  of  work  in  3  da.  of  10  hr.      ^ 
each  ;  7?  can  do  7A%  of  it  in  5  da.  of  8  hr.  each.     If  both    ^ 
men  work  together  and  the  whole  W(.rk    be  worth  885, 
what  d(»e8  r-ach  get? 

11.  A  cargo  is  valued  at  87905.45.     The  premium  of    y 
insurance  is  at  the  rate  of  5J%.     The  policy  duty  at  »% 


Commis.sion  at 


What  sum  nnist  be  in.sured  to  cover 


V  w.......,-.-iv„i  a\,  i  ,j  _.      ))  luiL  Mim  musi  IK 

the  cargo  and  the  expen.ses  of  insurance? 
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1 2.  Received  and  d^  livered,  on  account  of  James  Smith 
sundry  bales  of  cotton,  as  follows  :  Ktroived  Jan.  1  1899* 
2310  bales;  Jan.  Ifi,  120  bales;  Feb.  1,  300  bales' 
delivered  Feb.  22,  1000  bales  ;  March  1,  GOO  bales  ;  April 
3,  400  bales  ;  April  10,  312  b.i'  s.  Recjuired,  the  number 
of  bales  remaining  in  store  May  1,  and  the  cost  of  storage 
up  to  that  date,  at  the  rate  of  5c.  a  bale  per  month. 

13.  The  increase  in  the  number  of  male  and  female 
criminals  is  2^%,  while  the  decrease  in  the  number  of 
males  alone  is  7i%,  and  the  increase  in  tlie  number  of 
females  is  10^%.  Compare  the  antecedent  number  of 
male  and  female  prisoners.    ^ 

14.  A  person  tak(>s  a  railway  return-ticket  for  a  month, 
paying  25%  more  for  it  than  he  would  have  done  for  a 
single  ticket.  At  the  end  of  the  month  he  obtains  an 
extension  of  time  for  a  week  by  paying  5%  on  the  monthly 
ticket.  The  whole  sum  paid  is  810.50.  Find  the  price 
of  the  single  ticket. 

15.  The  paper  duty  was  iJrf.  per  pound,  and  the 
woight  of  a  certain  book  1^  H'.  The  paper  manufacturer 
realised  10%  on  his  s  u',  and  the  publisher  20%  on  his 
outlav.  What  reduction  might  be  made  in  the  price  of 
the  book  on  the  abolition  of  the  paper  duty,  allowing  to 
(•ach  tradesman  the  same  rate  of  protit  as  iM^orc  ? 

16.  A  merchant  bought  37  yd.  2  (]r.  of  cloth  at  U.^lh 
per  yard,  and  4!)  yd.  2i  qr.  of  silk  at  93fc.  p..r  vard.  For 

^  what  sum  must  the  whole  be  sold  to  make  a  profit  of  33J%  ? 

1 7.  A  connuission  merchant  is  to  s<  1!  12000  lb.  of  cotton 
and  invest  the  proceeds  in  sugar,  retaining  1J%  on  the 
sale  and  the  same  on  the  purchase  ;  cotton  selling  at  7c. 
and  sugar  at  5c.  i)cr  pound.  What  (luantity  of  sugar  can 
the  merchant  buy  % 
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18.  In  an  examination  of  7oO  candiflatet*,  .22  of  the 
whole  do  well,  .;{4  l.arely  j.ass,  and  the  n-st  fail.  How 
many  do  well,  barely  pa^s,  and  fail,  ivsp..etively  ? 

19.  Sold  grain  on  eonmiission  ai,  5/.     Inve.sted  net 
proceeds  in  groeeries  at  2%  eonanissi.ni.     Mv  whole  com-  >t 
mission  was  $70.     What  was  the  valu<-  of  the  grain  and 
groceries ! 

20.  A  commission  merchant  receives  ]2o  hhl.  of  flour 
fron.  A,  l.-,()  bhi.  from  B,  225  bbl.  from  C.     He  fin.Ks  on 
inspection  that  .I's  is  107  better  than  B's,  and  €'»  5iV%    X 
l)etter  than  A's.     He  sells  the  whole  l,,t  at  87  per  barrel" 
and  charges  4%  commission.     How  much  does  he  remit 

to  each  ? 

21.  A  broker  charges  me  1  ,\  %  commission  for  i)nrchasing 
some  uncurrent  bank  bills  at  25 v   discount.     Of  these 
bills  thm>  of  no  each  and  <.iu'  of  850  be.an.e  worthless.    '^ 
I  dispose  of  the  remaind.T  !.♦,  par,  and  thus  make  $985. 
What  was  the  aniount  of  bih.-^  ^  iirchased  ? 

22.  A  wholesale  m.-rchant  sent  a  (luantity  of  goods  into 
the  country  to  l)e  sold  by  auction,  on  a  coniuiission  of  / 
H%-     What  amount  of  goods  must  be  sold  th-<t.  his  agent 
may  buy  produce  with  the  nvails  to  the  amount  of  $1910, 
after  retaining  a  commission  of  2  '  '. 

23.  A  factor  receives  $30050,  and  is  directed  to  purchasr  j^ 
cotton  at  $289  jier  bale.     He  is  to  receive  4%  connnissio... 
How  many  bales  does  he  buy  ? 

24.  Sold  goods  to  a  certiiin  amount  on  a  con)niission  of 
5%,  and  having  remitted  the  net  proceeds  t<i  the  owner,  ^ 
received  for  prompt  payment   V/,  which   amounted   U> 
$16.15.     What  was  the  amount  of  rommi.ssion  ?     s^ 

25.  A  man  obtained  an  insurance  for  life  at  the  age  of 
37,  and  died  when  51  years  eld.     The  policy  required 
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annual  payiuents  durinj?  life  at  82.8^74  ikt  810(),  and 
seiurcd  to  tlu^  heirs  ^17(MJ,\)  uu>rv  than  the  amount  of  all 
the  pnniiunis  i>aid.  What  was  the;  faco  valuo  of  the 
policy  ? 

26.  The  nianufacturrr  of  nn  article  charged  20%  profit. 
The  wholesale  dealer  charged  2-')  /  of  an  advance  on  the 
nianufactunr's  price,  and  the  retail  dealer  charged  30% 
of  an  advance  on  the  wholesale  i)rice.  Find  the  cost  to 
the  manufacturer  of  an  article  for  which  V.w  retail  dealer 
charged  891. 

27.  In  a  sale  of  gootls  for  8728  there  is  a  loss  of  9%. 
For  what  must  3  times  the  quantity  be  sold  in  order  to 
gain  7    t 

28.  If  20%  be  gaiued  by  selling  an  artiele  for  82.10. 
what  is  the  gain  or  loss  per  cent,  when  it  is  sold  for 
81. GO? 

29  A  grocer  had  150  lb.  of  tea,  of  which  he  sold  50 
lb.  at  81.80  per  pound,  ami  found  he  was  gaining  only 
7^%,  but  he  wished  to  gain  10%  on  the  whole.  At  what 
rate  must  the  remaining  100  lb.  be  sold  that  he  may 
attain  his  wishes  ? 

80.  A  tradesman  adds  35%  to  the  cost  price  of  his 
goods,  and  gives  his  customers  a  reduction  of  10%  on 
their  bills.     What  profit  does  he  make  ? 

3L  A  bill  of  82520  due  a  year  hence  can  be  taken 
up  now  at  5%  discount.  Supposing  a  tradesman  can 
employ  his  capital  so  as  to  obtain  interest  at  the  end  of 
every  quarter  at  the  rate  of  4A%  per  annum,  had  he 
better  so  employ  it  or  take  up  the  bill  ?    What  will  be 


^     the  difference  to  him  ? 


82.  A  tradesman  marks 
money  a 


one  for  ivady 


his  goods  with  two 


prices, 
the  other  for  one  year's  credit. 
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allowing  discount  at  .'>    .      If  tlie  credit  price  1..*  marked 
•2.45,  what  ouglit  tlu^  ca.sli  jji-icc  to  1»«'  ? 

33.  Goods  are  sold  on  condition  to  allow  10  ^  discount, 
if  payment  be  made  at  the  end  of  six  months  ;  what  dis- 
count ought  to  be  allowed,  if  payment  be  actually  made 
(1)  three  months  yforo,  and  (2)  three  months  afhr  the 
stated  time,  if  mon<  y  bear  interest  at  5     per  aniiiim  ? 

34.  A  person  purehases   goods  at  .«1.20  p.-r  pound 
Troy  weight,   and  sells    them    again   by  Avoirdupois  V 
weight.     At  what   rate  per  ounce   must  he  sell  so  as 
exactly  to  reimburse  his  outlav  ? 

» 

35.  I  send  $.*}()G()  to  my  agent  in  Montreal  to  invest  in 
tea  at   7.')e.  per  pound.      He   deducts   his  commi.ssion 
of  2%  and  purchases  the  tea.     How  many  pounds  do   v 
I  receive,  and  at  what  must  I  sell  per  pound  so  as  to  ^ 
make  a  profit  of  40%,  after  paying  freightage,  S30,  and 
insurance  at  the  rate  of  l%  ? 

36.  Bought  land  at !?.")()  an  a<rre.       How  much  m..fc   I 
ask  an  acre  that  I  may  take  off  25%  from  mv  asking   > 
nrice  and  still  make  20%  profit  on  the  purchase  money  ? 

37.  A  buys  silks  at  .*2.25  per  yard  on  a  credit  of  6  mo. 
B  buys  the  same  quality  of  silks  for  82.15  per  yard  cash. 
Which  makes  the  best  purchase,  money  being  worth 
10%,  and  what  must  the  goods  be  marked  at  to  insure  a 
gain  of  25%  ?  Or,  if  the  silks  be  sold  at  *3  per  yard, 
what  profit  per  cent,  does  each  make  ? 

38.  A  person  buys  an  article  and  sells  it  so  as  to  gain 
5%.     If  he  had  bought  it  at  5%  less  and  sold  it  for  A 
5c.  less,  he  would  have  gained  10%.     Find  the  cost  price. 

39.  Bought  cloth  at  .S;J  in  gold  and  sold  at  84  iu    V 
currency.     Did  I  gain  or  lose  by  the  transaction,  and 
how  much  per  ceut.  iu  currency,  gold  being  at  118  < 
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40.  A  mercliaiit  sol.l  24  cheese  at  |30  each.     On  oii^- 
?•     ^»J^  h«  fftt'»ed  307.    and  on  the  remainder  he  lost 

30%.     Did  he  gain  or  l.»se  on  the  whole,  and  how  much  ? 

41.  A  man  wishing  to  sell  his  farm  asked  36°/  more 
than  it  cost  him,  but  lie  Anally  sold  it  for  20°/  less  than 

J^  his  asking  price.  He  gained  $o2H  by  the  transaction. 
How  much  did  the  farm  cost,  what  was  his  asking  price, 
and  for  how  much  did  he  sell  it  ? 

42.  A  merchant's  8to<'k.in-trade  is  valued  on  Jan  I 
1899,  at  )|40000.  He  has  «1 750  in  cash  and  owes  «935().' 
During  the  year  his  personal  expenses,  «1500,  are  paid 
out  of  the  proceeds  of  the  business,  and  on  Jan.  1  1900 
his  stock  is  valued  at  $39750.  He  has  $2850  iu  cash  and 
owes  87650.  What  is  the  whole  profit  of  the  year's 
transactions  after  deducting  5%  interest  on  t;^e  capital 
with  which  he  began  the  year? 

48.  A  quantity  of  tea  is  sold  for  «3j  cents  per  immd  : 
f      the  gain  is  10  per  cent.,  and  the  total  gain  is  $48.     What 
is  the  quantity  of  the  tea  ? 

44.  If  pure  g<.ld  is  w.)rth  $18  pt-r  ounce,  how  much 
/•       alloy  (worthless)  must  be  mixed  with  it  so  that  it  may  be 
sold  at  $16  ptT  ounce  at  a  gain  of  38.\%  ? 

46.  If  100  articles  of  a  given  kind  can  be  made  in  a 
week  out  of  $40  worth  of  raw  materials,  cost  of  labor.  et<-  , 
J>emg  $10,  fixed  charj,'es  for  rent,  etc.,  being  $250  a  year,' 
find  (o)  the  cost  price  of  each  article;  (6)  the  invoice 
price  m  order  that  a  profit  of  30  per  cent,  on  the  cost 
price  may  be  realized,  the  following  allowances  being 
necessary,  viz.  :  10  per  cent,  commission  to  agents  on 
money  received  for  sales,  and  12  per  cent,  for  bad  debts- 
and  (c)  the  amount  of  profit  in  a  year.  ' 


CHAPTER   XI 


STOCKS  AND  SHARES 

5«.  The  Government  of  a  country,  the  authorities 
of  a  city,  etc.,  often  find  it  necessary  to  borrow  money 
to  carry  on  public  Moiks,  etc.  A  loan  is  then  con- 
ti-acted,  and  the  l»oiTower  pledges  the  credit  of  the 
country,  city,  etc.,  to  pay  a  fixed  rate  of  interest  on  the 
sum  borrowed  until  the  debt  is  paid  ofl*. 

The  term  Stock  is  applied  to  any  such  government  loan. 

It  also  denotes  the  capital  of  a  joint-stock  company. 
Banks,  Railway  Companies,   and   others  have  their 

capital  divided  into  shares  of  so  many  dollars  each 

usually  050  or  Sl(K).  ' 

The  price  of  stock  is  always  quoted  at  so  many  dollars 

for        0  stock.      Thus,  when  we  read  that  the  stock  of 

the      ronto  Bank  is  at  245,  it  means  that  $245  of  money 

will  purchase  $100  st<.ck  in  that  bank. 
The  price  of  stock  is  alway.s  fluctuating,  owing  to 

a  change  in  the  value  of  money,  i.e.,  at  times  money  is 
scarce  and  consequently  in  large  demand,  aixi  hence  the 
rate  of  interest  will  be  high.  At  other  times  it  is  plenti- 
ful, and  therefore  cheap.  Thus,  if  A  has  moiiey  to  loan, 
and  can  get  5  per  cent,  for  it,  he  will  not  invest  it  in  the 
Dominion  st.  k,  which  pays  H}^  pe,-  cent.,  unless  the 
latter  IS  so  cheap  that  he  can  malce  5  per  cent,  le 
unless  he  can  buy  at  70.  Hence,  if  B  wished  t<i 
sell  Dominion  3^  per  cent,  stock  he  would  have  to  sell 
it  at  a  disctmnt. 

189 


190 


Arithmetic 


Again,  if  money  tionhl  only  1»,  N>ane<i  nt  3  per  cent.  B, 
would  be  able  i,>  »ell  ?1(X)  of  such  utock  for  more  than 
•100  money.  In  this  case  he  would  sell  at  u  I'muium. 
Among  the  other«eaiiseK  which  «letermine  the  value  of 
stock,  we  may  mention  its  denirability  of  a  safe  invest- 
ment, commercial  and  political  changes  at  home  and 
abroad,  etc. 

Al.  Stt)ck  is  at  Pir  when  it  sells  for  its  ttominal 
value,  as  when  *100  stock  sells  for  $1(M)  money. 

It  is  at  a  Premium  when  it  sells  for  more  than  its 
Mtt  Ml  value.  Thus,  when  )?1()0  stock  sells  for  $109 
moutj^ ,  it  is  at  a  Premium  of  9  per  cent. 

It  is  at  a  Discount  when  it  sells  at  less  than  its 
nominal  value.  Thus,  when  $100  stock  sells  f<»r  $85 
nioney,  it  is  at  a  discount  of  15  i>er  cent. 

The  purchase  and  sale  of  stocks  are  usually  effected  hy 
means  of  a  sfock-broker,  who  is  paid  a  certain  per- 
centage on  all  nfork  that  passes  through  his  liiiuds. 
Thus,  if  stock  is  at  02h,  and  the  broker  charges  ^  per 
cent,  the  buyer  will  have  to  pay  $93  ($92j  +i?J)  for  $100 
stock,  and  the  seller  would  receive  $92  ($92i  -  ^^)  for  it. 

58.  Stock  is  often  named  from  the  interest  which  is 
paid  to  the  owners  of  the  stock.  Thus,  the  Dominion 
Government  stock,  paying  interest  at  the  rate  of  4  per 
cent.,  is  spoken  of  as  the  Dominion  4  per  cents.,  or 
Dominion  4's. 

Consols  are  a  part  of  the  National  Debt  of  Great 
Britain,  so  called  from  the  Consolidation  of  the  stock  of 
various  annuities  into  a  joint  3  per  cent,  stock. 

The  National  Debt  of  Great  Britain,  which  now 
amounts  to  about  640  millions,  has  been  incurred  ly 
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loaiiM   ma«K.  to  the   Stata  hy  imlivi.! 


piiid   «i)<m  th.'  main  part  of   this  debt  at  il 


iiiiN.      Iiitvn'Ht  18 


•'{  ptT  cent.    The 


u?  iMte  of 


imnj.'8  of  the  pj'mmw  who  have 


nr»'   reffJKfered 


«laiin  on   the  nuti<,.,  for  H.u-h   i„terMst ..^.M.-reu 

in  Vmoks  kept  l.y  the  Hank  of  EnRh    d  on  In-half  of  the 
Oovernnient.    Sneh  persons  are  call      Fuudhohhrs    The 


del)t  it8«'lf  is  off 


which 


<n  called  Th»  Fhhu.  ;  aiMl  the  interest. 


IS  payable  half-yearly,  is  railed  hi,'hln,ii 


Suppose  .4  to  be  a  Fundholder  in  that  particular  part 
of  the  National  Debt  called  Th.  Thm- j»r  (V„f  Con- 
soli,  mu\  suppoe  the  amount  of  the  debt,  which  he 
.8  acknowledged  by  the  Register  t.»  hold,  be  toiMX).  he  ig 
then  said  to  hold  £r,mi  stock.  .1  eanno„  demand  the 
payment  of  5(M)()  sovereigns,  or  any  smaller  sum. 
from  the  Government,  as  a  re.lemption  of  the  d.'bt, 
but  the  Government  undertakes  to  pav  him  (..r  any  one 
to    whom    he    may    assign    his  claim)    7r.  sovereigns 

T-Zi'     '^T'""'  *'•"*  '**''"»?  ^''^  «"•"""'  "f  iuterest  on 
toO(K)  for  lialf  a  year  at  3  per    nit. 

Now  suppose  A  U,  be  desinuis  of  sellinij  .      claim  t<.  li 
The  value  of  the  claim  doe.  not  vav^  n.Mch  from  time  to 
time  in  the  case  before  us.  Tor  KuK.-nd  is  known  to  be 
willing  and  is  acknowlel^-d   to   .•     JAe  to   pay  the 
interest  on  her  debt,  and  t!     security  of  the  claim  make.> 
the  tnndholder    satisfied   with   a  low  rate  <.f  interest, 
punctually  paid  and  easily  obtained.    The  value  of  £100 
htoek  1,1  Consols  i.s  at  the  present  time  (Jnne  ir,.  1907) 
84,  that  IS,  A  can  obtain  £84  for  eueh  .£!()€  Stock  that 
he  holds,  and  B,  on  the  payment  of  50  x  £84,  or  je4'>00 
can  have  the  £5000  Stock,  now  held  by  A,  transferred 
to  him. 

^'s  name  is  then  removed  from  the  Register,  and  ITs 
Jiame  19  inserted   in  it,   and  the  process  is  caUed  a 
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Transfer.    A  is  said  to  sell  out  of  the  Funds,  and  B  is 
said  to  invest  in  them. 

59.  Currency  is  a  term  used  in  commercial  language. 

First,  to  denoto  the  aggregate  of  Specie,  Bills  of 
Exchange,  Bank  Bills,  Treasury  notes,  and  other  sub- 
stitutes for  money  employed  in  buying,  selling,  and 
eanying  <.n  exchange  of  commodities  between  various 
countries. 

Secoiul  to  denote  whatever  circulating  medium  is  used 
in  any  country  as  a  substitute  for  the  Government 
standard.  It  sometimes  happens  that  the  paper 
currency  of  a  country  becomes  depreciated  in  value. 
Thus,  when  we  read  in  Stock  quotations  of  buying 
at  94j  and  selling  at  95^,  it  is  meant  that  a  broker 
would  give  $94J  gold  for  $100  of  paper  currency, 
and  that  he  would  sell  $100  of  paper  currency  for 
895^  gold.  Also,  when  we  read  that  gold  is  105],  it  is 
meant  that  the  paper  currency  is  taken  as  the  standard 
for  the  time  being,  and  U0^  of  such  currency  would 
be  given  for  f  100  gold. 

60.  In  Canada  the  liability  on  all  Bank  Stocks  is 
limited  to  double  the  amount  of  the  subscribed  capital. 
On  all  other  stocks  the  liability  of  shareholders  is 
strictly  limited  to  the  amount  of  the  subscribed  capital. 

When  all  the  Capital  of  a  company  has  been  paid  up. 
It  is  often  changed  from  Shares  to  Stock,  b.caiise  in  the 
<'ase  of  Stock,  transactions  can  be  carried  on  with  refer- 
ence to  any  portions  of  it,  whereas  in  the  case  of  Shares, 
fractional  parts  of  those  shares  cannot  be  transferred. 

Thi-ee  points  must  now  be  clearly  marked  :  — 

(rt)  We  shall  know  the  amount  of  money  received  by  A 
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for  any  given  amount  of  stock,  if  we  know  tlie  price  of 
the  stofk  at  the  tiniu  of  sale. 

{/>)  We  shall  know  how  much  stock  can  be  bought  by 
^  for  any  given  amount  of  money,  if  we  know  the  price 
of  the  stock  at  the  time  of  purchase. 

(c)  We  shall  know  the  amount  of  in.-on.e  received  by 
A  (and  subsequently  by  B)  on  any  given  am<.uut  of  stock 
If  we  know  the  rate  of  interest  payable  on  the  stock-  the 
mcome  depending  in  no  way  on  the  price  of  the  stock. 
These  three  cases  we  now  proceed  to  illustrate  :  — 

Ex.    1.     What  is  the   value  of  SLTKK)  stock    in    the 
Dominion  4's  at  98'  ? 

The  value  of  $\w     stock   -  .<j!!)8.25  ; 

^100' 
^2.500x98.25 

'     Too       •• 

=  §24.-)(;.2."). 

.$74(M  ^"     """^  """'^  '**''^  ^^  ^'^'  """  ^''  I""-«l^*^s^d  ^or 
For  ^!>2..-.(>  I  .jiM  imrcha.se  gtioo  .st(K-k  ; 

luu 


§1         .stoc-k  = 
82500  .stot'k     = 


for  81 


for  87 -lo 


y2..50  ' 
-740 X 100 

92.. -.U~'      '"■      *^^^      '^^^^^^ 


Ex.  3.    What  annual  income  is  derived  from  investiuL' 
•:5dy20  in  the  6  per  cents,  at  8!)S  I 

Here,  the  owner  of  .SlOQ  stock  has  a„  i„,o,„e  of  ^r,,  and  to 
purchase  this  .stock  he  iiiiist  pay  8!>.s. 

•'■   ^OH  icives  an  iiicoinc  of  8<i: 

(; 


•■■  ai 


"  8 


13 


98  ' 
-3920  X  f, 
98 


or  .">;24<i 


IP 

if. 

j 

.  ;•; 

li''- 

it 

i 

rii,      -I 
11     ii 
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Ex.  4.  What  sum  roust  be  invested  in  the  Dominion 
3^'8  at  95  so  that  I  may  have  an  annual  income  of 
91400? 


fiince  $3.50  is  got  from  investing  $Qr>, 

*^3.50' 
^1400x9.5 


.-.  $1        "    " 
•••  $1400"    " 


9, 


3.50 


,  or  $38000. 


Ex.  5.  Bought  stock  in  the  Bank  of  Commerce  at  140. 
The  last  dividend  was  at  7  per  cent.  What  per  cent,  did 
I  make  on  the  investment? 


$140  gives  an  income  of  $7  ; 

01  "        "  « 


Sioo 


"  a— : 

140' 
.,  -100x7 

^TTo-''"-*^ 


the  per  cent,  required  =  5. 


Exercise  XXX¥I 

1.  Find  the  value  of 

(a)  $7645  stock  in  the  6  per  cents,   at  112, 
(6)  $9800  stock  in  the  5  pt     cents,  at  95. 
■  (c)  $7650  stock  in  the  7  per  cents,  at  146^. 

(d)  63850  stock  in  the  3  per  cents,  at  92. 

(e)  £572  10s.  stock  in  the  3  per  cents,  at  91^. 

2.  How  much  stock  will 

(a)  $8400     buy  in  the  3  per  cents,  at    75? 
(ft)  $5049      buy  in  the  8  per  cents,  at  187? 

(c)  $994.50  buy  in  the  7  per  cents,  at  117? 

(d)  £2199     buy  in  the  3  per  cents,  at  91|? 

(e)  £5527  10.v.  buy  in  the  3  per  cents,  at  92^? 
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8.  What  income  is  derived  from  investing 
(a)  $1127  in  6  %  stock  at  115? 
•(b)  UUl  in  3  %  stock  at  72^? 
/(c)  #6720  in  5^%  stock  at  96? 
^X'^)  13725  in  3  %  stock  at  74^? 
(e)  £8475  10».  in  3%  stock  at  92^? 
4.  What  amount  of  stock  must  be  sold 

(a)  In  tlie  8  per  cents,  at  125  to  produce  $750  ? 
(6)  In  the  Dominion  3J's  at  92J  to  produce  $629? 
(c)   In  the  6  per  centf*.  at  118  to  produce  $649  ? 
{d)  In  the  7^  jier  cents,  at  128  to  produce  $4096? 
6.  What  i)er  cent,  is  made  by  investing  in  the 
I  («)  8    per  cents,  at  120? 
/  (6)  5    per  cents,  at  95? 
(c)  6    per  cents,  at  104? 
{d)  ^  |)er  cents,  at  75  ? 

6.  Find  the  rate  of  dividend  paid  when  the  income  from 

(«)  $24000  stock  is  $2000. 
?  (6)  $3600    stock  is  $261. 
(c)   $.5400    stock  is  $396. 

7.  What  is  the  i>rice  of  stock  when 

(rt)  7  %  stock  pays  5  %  on  the  investment? 
(6)  H%  stock  pays  5  %  on  the  investment/ 
(c)   12%  stock  pays  4^%  on  the  investment? 

8.  What  sum  must  Ikj  invested  in  the 

(a)  8   per  cents,  at  120  so  as  to  produce  an  income  of  $640  ? 
{h)  5   per  cents,  at  90  so  as  to  produce  an  income  of  $37r>0  ? 
(c)  4i  per  cents,  at  67    so  as  to  produce  an  income  of  $2790  f 
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9.  What  is  the  selling  price  of  stock  when 

{a)  $550    stock  in  the  6  per  cents,  produce  $558.25! 
J  (6)  $7840  stock  in  the  4  per  cents,  produce  $6664  ? 
I  (c)  £840   stock  in  the  3  per  cents,  produce  £773  I'JsA 

yi         10.  What  must  I  pay  for  5  per  cents,  that  my  invest- 
ment may  yield  6%  ? 

11.  Which  is  the  better  investment,  the  buying  of  97 
stocks  at  25%  advance,  or  6%  stock.s  at  25%  discount,  and 
how  much  per  cent,  better? 

^12.  The  difference  between  the  incomes  derived  from 
mvesting  a  certain  sum  in  6%  stock  at  126,  and  in  97 
stock  at  210,  is  £22  10s.  What  is  the  amount  invested? 
13.  A  bank  declared  a  dividend  of  3%  for  the  quarter. 
How  much  should  a  stockholder  owning  75  shares  (#200) 
receive  ? 

^    ^   l^'  ^jd  '^^  shares  ($40)  Western  Assumnce  stock  at 
-^59J.     ^\  hat  did  I  receive  for  them,  brokerage  i^%  ? 

15.  Sold  64  shares  ($50)  of  Consumers'  Gas  Company 
stock,  receiving  for  them  $7132.  How  was  the  sUxjk 
quoted,  brokerage  being  |^%. 

16.  I  sell  out  of  the  3  per  cents,  at  96,  and  invest  the 
•  proceeds  in  Railway  5%^  stock  at  par.     Find  by  how  much 

per  cent,  my  income  has  increased. 

i  17.  If  a  3^%  stock  be  at  91,  how  muci  must  I  invest 
m  It  so  as  to  have  a  yearly  income  of  £952,  after  paying 
Id.  in  the  pound  incouie-tax  ? 

18.  By  selling  out  £4500  in  the  India  5%  stock  at  112^ 
and  mvesting  the  proceeds  in  Egyptian  7%  stock,  a  i>er8on 
lids  his  mconie  increased  by  £168  lbs.     What  is  the 
price  of  the  latter  stock  ? 
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19.  Find  the  alteration  in  income  occasioned  by  shifting 
$3200  stock  from  the  3  per  cents,  at  86$  to  4%  stock  at 
114J,  the  brokerage  bein^  i%. 

20.  A  owns  a  farm  which  rents  for  $  1 1 1.45  per  annum. 
If  he  sells  the  farm  for  #8229,  and  invest  the  proceeds  in 
6%  stock  at  105,  paying  ^%  brokerage,   will   his  yearly  "^ 
income  he  increased  or  diminished,  and  how  much  ? 

21.  Through  a  broker  I  invested  a  certain  sum  of 
money  in  6%  stock  at  107^,  and  twice  as  much  in  5% 
stock  at  98^,  brokerage  in  each  case  |%.  My  income  from 
both  investments  was  $1674.  How  much  did  I  invest  in 
each  kind  of  stock  ? 

22.  How  nmch  stock  at  15%  discount,  must  be  bought    w 
and  sold  at  11%  discount  to  make  a  clear  gain  of  ^300, 
brokerage  on  each  transaction  ^%. 

23.  I  invest  in  the  3  per  cents,  at  92.  They  fall  to  85, 
and  I  sell  out  and  obtain  a  safe  investment  paying  5%' 
but  not  subject  to  fluctuation  of  value.  How  loiig  must  I 
hold  it  before  I  shall  make  a  profit  by  the  change,  in  case 
3  per  cents,  rise  to  the  former  value  ? 

24.  I  own   $4000    Montreal    Bank   Stock   paying  .';n 
annual  dividend  of  10%.      I  sell  at  250,  and  invest  in 
Toronto  Gas  Company  stock  at  225,  and  receive  an  annual  V 
dividend  of  9%.     What  change;  is  made  in  my  income,  ^ 
brokerage  being  |%  and  ^%  on  the  n>siiective  transactions'! 

25.  A  person  bought  stock  at  95|^,  and  after  receiving 
the  half-yearly  dividend  at  the  rate  of  7%  {.er  annum,  sold 
out  at  92f  and  made  a  profit  of  $37.50.  "How  nmch  stock 
did  he  buy  ? 

26.  "Whether  is  it  better  to  in* est  in  the  6  per  cents,  atx^ 
111  J  or  in  the  5  per  cents,  at  94^,  brokerage  being  ^%?     ^^ 
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27.  What  sum  must  a  man  invest  in  6%  stock  at  120 
in  Older  to  havt*  a  clear  income  of  $1977.25,  after  p-^yii  j^ 
an  income-tax  of  1|c.  on  the  dollar  on  all  over  $700?      ^ 

28.  A  gentleman  hiLs  Ixjcn  receiving  12%  on  his  capital 
m  Canada.  He  goes  to  England  U,  reside,  and  invests  in 
the  3  per  cents,  at  94f,  and  his  income  in  England  is 
£2400.  What  was  his  income  in  Canada,  .£1  beinjr  equal 
to«4.86f?  8^  **' 

29.  By  selling  out  £4500  in  the  India  5%  stock  at 
112|,  and  m vesting  the  proceeds  in  Egyptian  7%  stock, 
A  finds  his  income  increased  hy  £168  los.  WhatVas  the 
price  of  the  latter  stock,  brokerage  on  each  transaction 
bemg  J%  ? 

80.  The  6  per  cents,  are  at  118  and  the  7  per  cents,  at 
130.     A  person  has  a  sum  of  money  to  invest  which  will 
give  him  8600  more  of  the  former  stock  than  of  the  latter 
Find  the  difference  of  income  he  could  obtain  by  investing 
m  the  two  stocks. 

•1^*  ^T  ''''™P^">'  guarantees  to  pay  5%  on  shares  of 
flOO  each.     Another  guarantees  at  ihe  rate  of  Uy  on 
shares  of  $30  each.     The  price  of  the  former  is  8124i 
and  of  the  latter  134  each.     Compare  the  rates  of  interest 
which  the  shares  return  to  the  purchasers. 

82.  The  oresent  income  of  a  railway  company  would 
justify  a  div.d(  id  of  i^/o  if  there  were  no  preference  shares. 
But  as  1|?1200000  of  the  stock  consists  of  such  shares,  which 
are  guaranteed  5%  per  annum,  the  ordinary  shareholders 
receive  only  3%.     What  is  the  whole  amount  of  st^K^k? 

88.  A  invested  a  certain  sum  in  6%  stock  *t  119j 
brokerage  i%,  and  half  as  much  iu  4%  stock  at  79J.' 
broker^e  J%.    His  income  from  both  investments  wai 
noO.    How  much  did  he  invest  in  each  kind  of  stock  i 
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34.  The  difference  between  the  annual  income  derived 
from  investing  a  certain  sum  in  10%  stock  at  24'JJ  and 
that  from  investing  the  same  sum  in  12  {  stoc-k  at  268| 
is  1100.  What  is  the  amimnt  invested  in  each  kind  of 
stock,  brokerage  in  each  case  being  |%  t 

35.  A  received  $1092  as  dividend  at  5|%  on  his  bank 
stock.    He  sold  250  shares  (.^50)  at  114f,  aid  the  re-    X 
mainder  at  117^,  brokerage  ^%  on  each  sale.  How  much 
did  he  receive  from  the  sale  • 

36.  (a)  Which  is  tlie  bet^^er  investment,  the  3|  per 
cents,  at  91,  or  the  4  per  cents,  at  103? 

(b)  How  much  must  a  man  invest  in  the  former  that 
he  may  have  a  yearly  income  if  $4851,  after  paying  an 
income-tax  of  2c.  in  the  dollar  ? 

37.  A  man  has  $3430  stock  in  the  3|  per  cents,  at  85^. 
When  the  stock  rises  2%  he  transfers  'as  capital  to  the  ^ 
4  per  cents,  at  98.     Find  the  alteration  in  his  income. 

38.  A  invests  $5.'2  in  the  3j  per  cents,  when  they  are 
at  92  ;  B  invests  $G  ./  in  the  3  per  cents,  when  they  are 
at  97.     Find  the  difference  of  their  incomes. 

39.  A  person  invests  £10000  in  3  per  cents,  at  75,  and 
Tivhen  they  rise  to  78  he  sells  out  and  invests  the  produce 
in  bank  shares  at  £208  each,  which  pay  a  dividend  of  £8 
per  share.     Show  that  his  income  is  not  altered. 

40.  A  person  invests  $5000  in  Turkish  6%  stock  at  80. 
Find  the  rate  of  interest  he  gets  for  his  money.  Wlien 
his  stock  has  risen  to  104  he  sells  out,  and  buys  $20  rail- 
way shares  at  $18,  which  pay  dividend  at  the  rate  of 
4j^%.     Find  the  alteration  in  his  income. 

41.  A  man,  by  sellinc;  out  of  a  3%  stock  at  99,  gains 
10%  on  jis  investment.     At  what  price  did  he  buy,  and  ^ 
what  was  his  income,  supposing  that  he  realized  $15345  ? 
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42.  A  person  invests  the  present  value  of  )!t2358  Tue 

X  ir  i""^^  *^  tr^'  i"  »^  «•''*'•''«•  ^^'hi^''  P«y  at  the  ra'te  of 
y/^.  He  gives  $144  for  en<>h  slmre  of  8100.  What  is  his 
annual  income,  and  what  rate  per  cent,  does  he  make  of 
his  money  invested  in  the  gas  shares  ? 

43.  How  much  money  must  one  invest  in  3  '  Consols 
when  they  are  at  10%  below  par,  in  order  to  have  an 
income  of  £2(MiO  a  year  ? 

44  Tavo  person.s  buy,  respectively,  with  the  same  sums 
into  the  3  and  3'  per  cents,  and  get  the  same  amount  of 
interest.  The  3  pev  cents,  are  at  75.  At  what  price  are 
the  3»  per  cents  ? 

45.  A  man  invested  #143r,0  in  0  stock  at  107'  the 
brokerage  being  J  . .  What  will  be  his  ch-ar  income  after 
an  income-tax  of  5%  is  deducted  ? 

46.  A  man  receiving  a  legacy  of  .*34ol0  invested  t.ne- 
^     half  in  a  6,;  stock  at  101,  and  the  other  half  in  a  o    stock 

at  84..,  paying  brokerage  at  i%.     What  annual  inc(.me 
did  iie  secure  from  his  legacy? 

47.  A  speculator  bought  43  shares  in  a  mine  at  3r,i 
and  kept  them  till  they  dropped  to  11,.,  when  he  sold  out 
and  bought  with  the  proceeds  6;;  railway  stock  at  287 
premium.    Find  his  annual  income  from  the  latter  in- 
vestment. 

48.  What  sum  m.i.st  a  man  invest  in  the  67  countv 
bonds  at  1 01 . ,  in  order  to  have  a  clear  income  of  $1424  40 
after  paying  an  income-tax  <.f  1 1%  on  all  (»ver  $400  ?       ' 

46.  A  person  having  .?97DO  in  the  Toronto  city  6/ 
bonds  sells  out  at  m  and  invests  the  proceeds  in  Ba/k 
1^       (»t  Montreal  stock  at  1 77^,  which  i)ays  a  dividend  of  12°/ 
per  annum.     Find  the  change  in  his  income,. brokeragt 
m  each  transaction  being  .',  ^. 
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60.  What  sum  of  money  must  h,.  l,.ft  in  order  that 
after  H  legacy  duty  of  10;<  has  been  paid,  the  remainder 
being  invested  in  the  Dominion  8  per  cents,  at  91 1.  mav 
give  H  yearly  ineoine  of  $4.10,  brokerage  at  i     ? 

51.  By  investing  a  certain  8un)  of  money  in  the  6  per 
cents,  at  91.},  a  niau  obtain.s  an  income  of  .■5t32()  What 
wonM  he  obtain  by  investing  an  equal  sum  in  the  5  uer 
cents,  at  80?  * 

52.  .1/  invests  one-tiiird  of  his  property  in  bank  stock 
one-8ixtii  in  consols,  nxul  the  remain,ler  in'  railway  shares' 
N\  hen  he  sells  out  he  makes  a  p  otit  of  5    ,  :j;^,'ai,d  2 
respectively,   on  the  investments,   and  realizes  £nm 
Re(|uired,  the  amount  of  his  property  originally. 

53.  A  merchant  in  Toronto  in.structed  his  agent  in 
Montreal  to  sell  a  consignment  (»f  fli.ur  at  »7  .'.O  per 
barrel  and  invest  the  pn.c^eds  in  Montreal  bank  stock  at 
l74j,  winch  pays  half-yearly  dividends  of  7  If  the 
merchant's  first  dividend  is  §445  r.O.  and  cmmissions  of 
1  1  and  IX  be  all(»wed  on  the  transactions,  respectively 
how  many  ban-els  of  flour  were  .sold  1 

54.  A  person  possessing  £10000  3%  consols,  sells  ont 
when  they  are  at  93-i,  and  invests  th,.  proceeds  in  4 
stock  at  101 4.     Find  the  change  in  his  income,  alh.wing 
i%  commission  on  each  transaction. 

55.  A  person  invests  .%S2r,  in  6%  stock  at  91 ;  he  sells 
out  $o000  stock  when  it  has  risen  to  9.1^,  and  the  re- 
mainder when  it  has  fallen  to  85.  How  much  does  he 
gain  or  lose  by  the  transaction  ?  If  he  invests  the  pro- 
duce m  M.  B.  S.,  which  pays  a  dividend  of  127,  at  175 
what  is  the  diflference  of  his  income  ?  °  ' 

56.  If  A  has  $m40  to  invest,  and  can  buy  Toronto 
city  4%  bonds  at  98i,or  Montreal  Corporation  Consolidated 
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H      4i%  stock  at  117i  how  inurh  nill  the  one  tranwiotion  be 
better  than  the  other,  bntkeragr  Immiij;  W  ? 

g        67.  When  the  New  York  gold  iimrkft  in  at  104|,  what 
would  I  get  for  «2M04.5()  currency? 

68.  A  person  invests  )?94.50  in  ^/^  ntrnk,  8(,  as  to 
receive  an  income  of  $787.50.  What  wan'  the  price  of  the 
stock? 

69.  A  invests  half  Jiis  capiUil  in  tlie  :i  jht  cents,  at  90 
N  and  the  other  half  in  the  5  jwr  cents,  at  1 10.     His  income 

from  both  investments  being  «1. 37(5. 70,  find  his  capital. 

60.  How  much  3%  stock  at  89  must  a  man  sell,  so  that 
vj-     mvestmg  the  pnK-eeds  in  4?:  stock  at  92,  his  income  may 

be  increased  by  $00  ? 

61.  What  is  meant  when  it  is  said  that  Consols  are  at 
98J  ?  What  are  they  at  when  £9000  is  paid  for  £10000 
Consols  ? 

62.  A  person  buys  6%  City  of  Toronto  bonds,  ih,. 
niterest  on  which  is  paid  yearly,  and  which  an;  !,►  be  paid 

.off  at  par  3  yr.  after  the  time   of   i)urchase.      If   money 
be  worth  5%,  what  price  should  he  give  for  the  bonds  ? 

63.  A  person  having  to  pay  $1085  at  the  end  of  2  yr 
invested  a  certain  sum  in  3%  stock,  allowing  tb(.  dividends 
to  accumulate  until  the  payment  of  the  debt,  and  also  an 
equal  sum  next  year,  and  also  the  previous  year's  interest 
If  the  inve.stn'ent  is  made  and  the  debt  i)aid  when  stock 
was  at  73,  wnat  must  be  the  sum  invested  on  each  occasion 
that  there  may  be  just  suffici.^nt  to  pav  the  debt  at  the 
proper  time  ? 

64.  I  received  an  8%  dividend  on  railway  stock,  and 
\    invested  the  money  in  the  sanje  stock  at  80.     My  stock 

having  increased  to  $13750,  what  was  the  amount*  of  mv 
dividend?  ^ 


Stocks  and  Shares 


203 


65.  How  many  Blmri-H  of  i?50  each  must  be  bought  at 
26%  diwount,  brokirago  !§;/,  and  8old  at  16%,  dlwount, 
brokerage  1|%,  to  gain  *121.66§? 

66.  When  the  3  imt  (riitx.  are  ut  87i,  and  whareB  paying 
')%  are  at  VM)\,  Mhich  in  t»ie  ni(»re  profitable  investment; 
and  what  8um  docs  A  invest  whm  tiie  difference  of  the 
incomes  resulting  from  the  two  investments  is  liofil  ? 

67.  The  charter  of  a  new  railroad  company  limits  the 
etock  to  ^loOOOOO,  of  which  3  inftalm.-nts  of  10%,  20%, 
and  40  ,  rcsin-ctively,  having  been  paid  in,  the  cost  of 
construction  has  reached  «8.')0000,  and  the  estimated  cost 
of  completion  is  ^SoOOOO.  If  the  company  call  in  the 
final  instalment  «»f  its  st^K-k,  and  assess  the  stockholders 
for  the  n-mainmg  outlay,  what  will  be  the  rate  jwr  cent.  1 

68.  A  person  invests  810380  in  the  3  per  c«^nt«.  at  91. 
He  sells  out  812(«)  stock  when  tlu  y  have  risen  to  JKJ^,  and 
the  remainder  when  they  have  fallen  to  m.  How  much 
does  he  gain  or  lose  by  the  transaction  ]  If  he  invests  the 
priH-eeds  in  4^  jht  cent,  stock  at  102,  what  is  the  difference 
in  his  income  ? 

Oral  Exercise 

1.  Find  the  value  of  !S75(K)  stock  selling  at  75. 

2.  What  are  50  .shares  of  $100  each  worth  at  l.")()  ? 

3.  A  speculator  bought  500  one -dollar  shares  in  a 
Cobalt  mining  company  at  85c.  Find  what  he  paid  for 
his  stock. 

4.  Find  the  value  of  20  shares  of  Hank  of  Montreal 
stock  selling  at  200,  the  par  value  of  ijie  share  beine 
$200.  •* 

6.  Dominion  Bank  stock  i.s  t-elliug  at  275  j  the  shares 
are  $50.  What  must  be  paid  for  20  shares  of  this  stock  ? 
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6.  How  miifh  v.Mh  will  Ih)  rpalixpd  by  Kellir.ir  Umt 
•tock  Rt  87j.  brokerage  j  ?  -^  » 

7.  How  ninch  will  1„.  realized  from  Helling  IKKKX)  gfo«.k 
at  120,  brokerage  j  ? 

8.  What  will  $8im  stock  realize  at  96«.  broken.g,.  •  ? 

9.  Wlmt  cash  will  be  received  from  the  sale  of  (JO  Bank 
of  Conmcrce  8hare«.  par  value  «50,  at  IGOJ.  brokerag.. }  t 

10.  WImt  income  in  made  fnmi  invcHtinif  )»270O  in'., 
5%HtoekatlX)/  ^ 

11.  I   invest  in  a  Kt.nk  paying  HY  dividen.ln  nt  KR) 
What  jH'f  <rnt.  do  I  make  on  my  inventmcnt  f 

1^2.  How  much  money  must  Iw  invested  in  a  4%  stock 
at  7"),  to  jiro<luce  an  incimn"  of  8200  a  year  ? 

13.  Bought  .vt.Kk  in  the  ;5  |M.r  cents.'at  To.     What  rate 
of  uUerest  was  realized  / 

14.  A  buys  stock  mi  speculation  at  110  and  sells  out 
at  112i,  making  845  gain.     How  much  did  he  invest  ? 

16.   Whatanmuntof  S/  stock  at  loO  must  be  sold  to 
pruduco  $;J7.')0  cash  / 

16.  Ib.w  n.uch  st.»(k  must  A  poss.-ss  in  u  bank  which 
pays  S     dividends,  to  produce  an  annual  iiic.mieof  $2000? 

17.  What  income  is  produced  from  investinK  !^4.'J00  in 
an  «%  stock  at  HJO  ? 

18.  ^  nreives  .*(5(K)  from  a  -H     divi.lend.     How  much 
stock  does  he  own  ? 

19.  How  much  stock  at  9.>  can  be  boufeu*  by  selling 
out  $3800  of  a  different  stock  at  1 20  ? 

20.  Which  is  the  better  investment,  5%   stock  at  95, 
or  6%  stock  at  114?  ' 

21.  What  sum  must  be  invested  in  the  5  per  cents  at 
90  to  gam  an  income  of  ?;j(;o  ? 
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I.    DIVISION   INTO  PROPORTIONAL  PARTS 

61.  8ni»[>OKe  3  pprsong,  A,  H,  iiiid  €,  to  Im?  in  purtii«r- 
Bhip,  and  au  arrangement  made  tliat  the  profits  of  the 
bu8ine88  in  which  tliey  are  engaged  are  to  be  divided  into 
6  tqmtl  parts,  of  which  A  is  to  take  3  parts,  B  2  parts, 
and  C  1  part.  The  shares  of  A.  li,  and  C  are  then  said 
to  be  in  the  proportion  of  3,  2,  and  1. 

Ex.  1.  Divide  !?1275  among  3  persons,  whose  shares 
are  to  he  in  the  projiortion  of  3,  ."),  and  7.    ' 

This  may  Im  reKurdetl  a:*  a  case  in  whiih  <.ne  liolds  3  .shares, 
one  5,  Hiiil  one  7,  and  they  hold  l.">  (shares  in  all. 

Hence,  if  we  divide  tlsJ-.")  by   1.5,  we  «» ;    the  amount  of 
one  share.     Tliat  is,  amount  of  one  sh  ire  -  H' '{ J-  =  jiH.'>. 
Then  one  of  the  jiersons  receives  3  x  )88.5,  or  $-2:>rt; 
the  second  receives  .5x08.'),  or  f!H-2:>; 
the  third     reoeivi-s  7  x  $K>,  or  9't'Xu 

Ex.  2.  Divide  ^3400  among  A,  B,  and  T,  so  that  1  may 
havi^  $800  more  than  |  of  /Ts  slmre,  and  B  !?G0()  k.  than 
J  of  Cs  share. 

Representing  C"s  share  by  1,  then 

B's  share  =  J  of  C"s  share  -  ^(!(K) 
A'»  dhare  =  §  of  7i's  sluire  +  li^SOO 

=  S  (I  "^  C*'s  -  ^600)  +  l^auo 
=  A  of  r's  +  .<4<)f>. 
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Sum  of  all  the  shares  =  C's  +  J  C's  -  $600  +  i  C's  +  $400 
=  'i  C's  -  $2U<1 ; 
.'.  fC's- $200  =  $3400 

I  C"s  =  $3400 +  $200 
=  $3600 
6"8  =  $1600 
/."s=  2  of  $1600 -$600 

=  $600 
/l's=i  of  $1600  +  $400 
=  $1200. 


Exercise  XXXVII 

1.  Divide  $60  into  two  parts  proportional  to  11  and  9. 

2.  Divide  f2500  into  parts  proportional  to  2,  3,  7,  8. 

3.  Divide  18470  into  parts  proportional  to  i,  J,  J  and  \. 

4.  Gunpowder  is  made  of  saltpetre,  sulphur,  and  char- 
coal, in  parts  proportional  to  75,  10  and  15.  How  many 
pounds  of  each  are  contained  in  12  cwt.  of  gunpowder  1 

5.  The  sides  of  a  triangle  are  proportional  to  3,  4,  5, 
and  the  sum  of  the  lengths  of  the  sides  is  480  yards. 
Find  the  sides. 

6.  Divide  8640  among  A,  B,  and  T,  so  that  A  may 
have  three  times  as  much  as  B,  and  ('  as  much  as  A  and 
B  together. 

,    7.  Divide  100  apples  among  three  boys,  so  that  the 
'first  may  receive  7  as  often  as  the  second  receives  8,  and 
the  third  may  receive  5  as  often  as  the  second  receives  4. 

8.  A  bankrupt  owes  £272  10«.  to  A,  £354  5.<{,  to  B,  and 
£490  10.<f.  to  a  His  assets  arc  £418  19.v.  4Ul  What  will 
each  of  the  creditors  receive  t 
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9.  A  legacy  of  $3()421  was  left  to  four  heirs  in  the  pro-  y 
portion  of  ^,  ^,  j,  and  J,  respectively;     How  nnich  was  the 
share  of  each  ? 

10.  A,  B,  and  Careemploy«'d  to  do  a  piece  of  work  for 
$26.45.     A  and  B  tof,'ether  are  supposed  to  do  J  of  the    * 
work,  A  and  C  ^'V,  and  B  and  C  .Jg,  and  are  paid  propor- 
tionally.    How  much  must  each  receive  ? 

11.  The  British  silver  coin  consists  of  37  parts  of  silver, 
and  3  of  copper.  How  much  does  the  half-crown  (2.<f.  M. ) 
contain,  each  i)ound,  Troy  weight,  being  coined  into  6fi 
shillings  ? 

12.  A  rat4!  of  84212  is  to  b«(  paid  l.y  three  townships, 
and  the  property  on  which  it  is  levied  is  |247()0  in  the 
first,  #37250  in  the  second,  and  #43350  in  the  third. 
What  sum  is  j>aid  hy  each? 

13.  Divide  the  number  237  into  three  parts,  such  that  > 
3  times  the  first  may  be  equal  to  5  times  the  second,  and 

to  8  times  the  third. 

14.  Divide  #13230  Iwtween  2  men,  so  that  one  may 
receive  a  third  as  much  again  as  the  other. 

16.  Divide  #87.50  between  two  men,  so  that  one  may    X 
receive  half  as  much  again  as  the  other. 

16.  A  is  to  receive  #1.25  a  day  every  day  he  works,  and 

to  forfeit  80c.  every  day  he  is  idle.     At  the  end  of  75  da.    ^ 
his  wages  amount  to  #69.15.     How  manv  davs  was  he 
idle? 

17.  A,  B,  and  C  start  on  a  tour,  each  with  #200  in  his     . 
pocket,  and  agree  to  divide  their  expenses  equally.   When     X 
they  return  A  has  #37.50,  B  #50.82,  and  C  #16.71.    What 
ought  A  and  B  to  pay  C  Ut  settle  their  accounts? 

18.  A  force  of  police,  1921  f^lnrng,  is  to  be  distributed 
among  4  towns  in  i)roimrtion  to  the  number  of  inhabitant* 
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in  each,  the  population  lieiiig  4150,  12450,  24900,  and 
29050  respectively.  Determine  the  number  of  men'  sent 
to  each. 

1 9.  Divide  £29  into  an  equal  number  of  half-sovereigns, 
crown.«,  half-crowns,  shillings,  sixpences,  and  fourpences! 
.  20.  A  piece  of  land  of  200  acres  is  to  be  divided  among 
four  i)ersons,  in  proportion  to  their  rentals  from  surround- 
ing property.  Supposing  these  rentals  to  be  £500,  £350, 
£800,  and  £90,  how  many  acres  must  be  allotted  to  each? 
.  21.  Divide  $10.40  'f.jong  5  men,  7  women,  and  14 
boys,  so  that  each  woman  may  have  f  of  each  man's 
share,  and  each  boy  ^  of  each  woman's  share. 

22.  A  number  of  men,  women,  and  children  are  in  the 
proportions  2,  3,  5.  Div  de  $517.65  among  them,  so  that 
the  shares  of  a  man,  a  woman,  and  a  child  mav  be  pro- 
portional to  3,  2,  1,  there  being  9  women. 

23.  A  man  left  his  property  to  be  divided  among  his 
3  sons  in  i>roi)ortion  to,  their  ages,  which  are  20,  18,  and 
12  yr.  The  share  of  the  youngest  is  $1440.  What  was 
the  value  of  the  i)roperty  ? 

24.  Divide  $5000  among  A,  B,  and  C,  so  that  A 
may  get  $300  less  than  a  of  C's  share,  and  C  $800  more 
than  j  of  ZJ's  share.     What  are  the  shares  of  each  1 

25.  Divide  $.-)000  among  A,  B,  C,  and  7),  so  that  A 
may  get  ff -of  ^'s  share,  and  $250  ;  7?,  $200  more  than  ^  of 
C"s  share;  C,  $100  less  than  /^  of  7>'s  share. 

^  26.  The  sum  of  three  fractions  is  ij:];  and  22  times  the 
tirst,  23  times  the  second,  and  24  times  the  third  give 
equal  products.      Find  the  fractions. 

27.  Divide  the  simple  interest  on  $1171  for  13  vr.  at 
6%  into  })arts  which  shall  have  the  same  relation  as  #   x 

It        r.        H  s?   -J! 

Iff)    T2)    15- 
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are  over  15  vr.  of 


age,  one-third  between  10  and  15.  A  legacy  of  $400  cnn 
be  exactly  divided  amongst  them  by  giving  $^  to  each  boy 
over  15,  $|  to  each  l)etvveen  10  and  15,  and  ^  to  each  of 
the  rest.     How  many  boys  are  there  in  the  school  1 

29.  A   gunboat's    crew,    consisting  of  a  lieutenant,  a 
gunner,  and  15  seamen,  captured  a  prize  worth  £:J99  7s. 
The  lieutenant's  share  is  10  timf*,  and  the  gunner's  shan-   ^ 
3  times  as  mu(«h  as  that  of  each  seaman.     What  is  the 
value  of  each  person's  share  ? 

30.  The  number  of  disposable  seamen  at  Portsmouth  is 
SOO,  at  Plymouth  750,  and  at  Sheerness  404.  A  ship  is 
commissioned,  whose  complement  is  490  seamen.  How 
many  nmst  l)e  drafted  from  ea<h  place  so  as  to  U\kv  an 
«'<|ual  projwrtion  ? 

31.  Divide  82849  among  A,  B,  and  6',  in  the  proportion    it 
of  .7,  .28,  and  .056. 

32.  Gunpowder  being  com[K)S('d  of ;«  parts  of  nitre,  7 
<»f  charcoal,  and  5  of  sulphur,  find  how  many  pmnids  <>t' 
each  will  he  HMjuired  to  make  80  lb.  of  ;■  .vdcr. 

33.  .4,  /?,  C  are  partners.     A  nceives  two-fifths  of  the 
I'lofits,  B  and  (J  dividhig    the  ninaindcr    e<|uallv.      .fs    ^ 
inn. nil-  is  increastul  l»y  •"='220  \\\\v\\  the  rate  of  profit  rises 
from  8     to  10%.     Find  the  capital  of  B  ami  C. 

34.  A.  B,  and  rnnt  a  meadow  fur  s-l.;.  .1  puts  in  1(» 
horses  for  1  nio.,  /?  12  oxen  for  2  nio.,  and  C  20  slieepfor 

8  mo.      How  should  tlie  expense  )>e  diviiled  if  the  <|uanti-    ^ 
ties  eaten  by  a  horse,  an  ox.  and  a  sheep  during  the  same 
time  be  in  the  ratio  of  4,  :^>,  and  1  '. 

35.  A  and  B  receive.*!. 37 i  for  di;igiMg  a  ijarden.  They 
work  at  it  together  for  U  hr. :  B  then  left,  and  A  finished 
the  work  in  3^  hr.      How  should  thi'  pay  1m'  divided? 

14 
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86.  Divide  $1986.50  among  .4,  li,  and  C,  in  the  proix)r. 
tion  of  2.3,  1.15,  and  .524,  respectively. 

37.  If  20  men,  40  women,  and  50  children  receive 
«4200  among  them  for  seven  weeks'  work,  and  2  men 
receive  as  mucli  as  3  women  or  five  children,  what  siuii 
does  a  woman  receive  jht  week  ? 

88.  Divide  $350  among  4  persons,  s.»  that  B  mav  have 
three  times  as  nnuh  as  A,  C  half  as  n.uch  again  as\4  and 
5  together,  and  />  as  nmeh  as  A,  li,  and  C  togetlicr. 

39.  M'liat  is  the  average  annnal  profit  of  a  husiness 
when  a  partner,  entitled  to  i  of  the  profits,  receives  as  his 
share  for  2  yr.  and  4  mo.  the  sum  of  $7890.50? 

40.  Two    shii)^    are    l.uilt.       Twice    as    many    ship- 
carpenters   are  employed   ahout   the  first   as   about  the 
second.     Tlie  first  is  built  in  9  mo.,  the  .second  in  8  mo 
The  wages  of  each  man  of  the  first  .set  are  25c.  per  hour 
and  they  work  12  hr.  a  day.     The  wages  of  each  o'  the 
second  set  are  8c.  p(T  hour,  and  they  work  lOA  hr.  a  day. 
The  cost  of   the  first  in  carpenters'  wages  was   $30000* 
What  was  that  of  the  second  ? 

41.  A  person  leaves  $12670  to  be  divided  among  his 
five  children  and  three  brothers,  so  that,  after  the  legacv 
duty  has  been  paid,  each  child's  share  shall  be  twice  as 
great  as  each  brother's.  The  legacy  dutv  on  a  child's 
share  bemg  one  per  cent.,  and  on  a  brother's  three  per 
cent.,  find  what  each  will  receive. 

42.  A  legacy  of  $146000  is  left  to  th 
proportion  of  },  I,  and  |,  respectivelv.     H 


each 


receive? 


ree   pons  in  the 
ow  much  will 


w 


43.  Two  men  invest  $300  and  $100  

orks  5  mo.  for  each  of  them.     Determine  what 


in  a  machine.     It 
one  must 
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pay  the  other  if  they  would  have  made  30%  on  the  money 
by  lotting  the  machine. 

44.  A  mixture  of  jjold  uud  silver  weiglis  lOJ  oz.,  and 
is  worth  $49.  If  the  proportions  of  gold  and  silver  were 
reversed  it  would  he  worth  !?91  more.  Gold  b«!ing  worth 
.^16  per  ouiKe,  find  the  priee  of  silver. 

45.  If  2(J  men,  40  women,  and  50  ehildn-n  receive 
among  them  84(XX)  for  5  weeks'  work,  and  2  men  receive 
as  much  as  .'5  women  or  o  children,  Avhat  sum  does  a  man, 
a  woman,  and  a  child  earn  per  week  ? 

46.  A  farm  of  73  ac.  is  divided  so  that  a  man  receives 
3^  ac,  a  woman  1^  ac,  and  a  child  1  ac  There  are  5 
men  to  every  6  women,  and  2  children  to  evtry  man. 
How  many  men  are  th  re? 

47.  Divide  $202.40  among  3  men,  8  women,  and  10 
children  on  the  su])ix)sition  that  a  man  does  as  much 
work  as  3  women  or  5  children. 

48.  Divide  the  numlx-r  '}">  into  two  such  part-^,  that  14 
times  the  first  part  added  to  7  times  the  second  part  will 
give  350. 

49.  In  a  certain  constituenr  v  having  3868  voters,  A 
received  23  votes  for  every  25  »es  received  by  B,  and 
was  defeated  by  148  votes.     I  uany  did  not  Vf>te? 

50.  A  dealer  imports  eijual  \^  eights  of  tea,  coffee,  and 
cocoa.  The  value  per  pound  of  the  tea  is  half  as  much 
again  as  that  of  the  coffee,  and  1^  as  much  as  that  of  the 
cocoa.  The  whole  weighs  54  cwt.  (long  cwt. ),  and  costs 
£672.     At  what  price  per  i)ound  is  each  article  ir!i{K)ited  ? 

51.  A  warehouse  of  fivx-  storeys  is  let  in  flats.  Each 
flat,  except  the  top  one,  lets  for  j  of  the  rent  charged  for 
ail  tlu!  flats  alK)ve  it,  and  the  rent  of  the  whole  warehouse 
is"     ^4      What  is  the  rente*  the  tt»p  flat? 
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62.  If  one  part  of  «1600  is  put  out  at  4i%  per  annum 
and  the  other  at  ^%  per  annum,  and  if  tlie  vearlv  interest 
18  878.45,  find  tlio  parts. 

53.  The  estate  i.f  a  bankrupt,  value  #21000,  is  to  be 
divided  among  four  creditors,  whose  claims  are,  ^'s  to  B's 
as  2  to  3,  i?'s  to  C's  ns  4  to  T,,  C's  to  />'g  as  6  to  7.  What 
niu.><t  each  receive? 

54.  Ill  England  gunpowder  is  made  of  7o  parts  nitre, 
10  sulphur,  and  lo  charcoal;  in  France  of  77  parts  nitre' 
7  sulphur,  and  14  charcoal.  If  half  a  ton  of  each  be 
mixed,  what  weight  of  nitre,  sulphur,  and  charcoal  will 
there  be  in  the  compound  ? 

55.  The  wages  of  5  men,  3  women,  and  1  child  amount 
to  #34,  a  man  receiving  twice  as  much  as  a  woman,  and  a 
woman  three  times  as  much  as  a  child.  What  will  be 
the  wages  of  6  men,  2  women,  and  5  children  ? 

66.  The  British  standard  gold  for  coinage  consists  of  11 
parts  of  pure  gold,  and  1  part  of  alloy  (usually  a  mixture 
of  sdvcr  and  coi)per).  How  much  pure  gold  and  how 
much  alloy  are  contained  in  a  guinea,  which  weighs 
5  dwt.  9  gr.  ? 

67.  Three  tramps  meet  together  for  a  meal.  The  first 
has  5  loaves,  the  second  3,  and  the  third,  who  has  his 
share  of  the  })r(ad,  pays  the  other  two  8  half-pence.  How 
ought  they  to  divide  the  money? 

68.  In  a  constituency,  in  which  each  elector  may  vote 
for  two  candidates,  half  of  the  constituencv  vote  for  A 
but  divide  their  v.tcs  amcng  Ji,  C,  I),  A',  in  the  proi^.r- 
tions  of  -1.  ;;,  2,  ].    Of  the  r.  inainder.  half  vut,-  for  /{,  nnd 
divide  their  votes  i ,ng  C,  />,  fj  i„  th<;  pruiMntions  of 


1,  1.     Two-thirds  of  the  remainder  vote  for  D  and  A' 


and  540  d<.  not  vote  at  all.     Find  the  urde 
and  the  whole  nuruber  of  el(ct<Hf 


r  on  the  poll, 
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69.  The  sum  of  £177  in  to  Imj  dividt'd  among  15  men, 
20  wonuii,  and  .'50  iljildrcn,  in  such  a  manner  that  a  man 
and  a  child  may  receive  together  as  much  as  two  women, 
and  all  the  women  may  together  n'ceive  £<)0.  What  will 
they  each,  respectively,  receive? 

60.  A  mixture  of  soda  and  potash,  dissolved  in  2.'>40 
grains  of  water,  t(M)k  up  980  grains  of  aqueous  sulphuric 
acid,  and  the  weight  of  the  compound  solution  was  4285 
grains.  Find  how  much  potash  and  how  much  soda  the 
mixture  contained,  assuming  that  a<iueous  sulphuric  acid 
unites  with  soda  in  the  proportion  of  41)  grains  to  32, 
and  with  potash  in  the  proportion  of  49  to  48. 


Oral  Exercise 

1.  Divide  $85  hetween  two  m  -n,  so  that  <me  may  have 
$15  more  than  the  other. 

2.  Divide  $100  hetween  A  and  //,  so  that  each  time  A 
gets  $2,  B  may  get  $3. 

3.  Divide  120  marhles  hetween  two  hoys,  giving  one 
3  times  as  many  as  the  other. 

4.  A  horse  and  huggy  cost  8375.  The  horse  cost  $25 
more  than  the  huggy.      Find  the  cost  of  each. 

5.  Divide  no  ap])lcs  among  three  hoys,  stt  that  the 
shares  may  he  in  ]>roportion  to  3,  4,  and  5. 

6.  The  sum  of  tw(»  numhers  is  300.  Tht  first  is  to  the 
second  as  4  to  5.     Find  the  numhci-s.  *- 

7.  At  an  election  473S  votes  were  polled.  The  success- 
ful candidate  wctn  hy  208  votes.  How  many  votes  did 
each  get  ? 

8.  A  mixture  of  oats  and  peas  consisting  of  343  bu.  is 
made  up  as  follows  ;  For  every  2  hu,  of  oats  there  are  5  bu. 
of  peas.     How  many  husnels  are  there  of  each  ? 
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9.  Divide  #340  among  A,  B,  and  C,  in  proiK)rtion  of  1, 
I,  and  v'ff. 

10.  Two  men  have  together  #801  ;  one  man  has  $18 
more  than  twice  an  nnieli  an  the  other.  How  much  has 
each  ? 

11.  Divide  ^2'2\  among  3  men  and  4  women,  8o  that 
when  a  woman  gets  ^2  a  man  may  get  US.  Find  the  «hare 
of  the  mm  and  of  the  women. 

12.  Divide  *f>00  among  A,  B,  and  C,  so  that  B  may  get 
twice  as  much  as  A,  and  C  three  times  as  njuch  as  B. 

13.  Three  men  do  a  certain  work  for  STo  ;  they  work 
the  same  number  of  days  juid  are  to  receive  ^l.^o/^L.^Q, 
and  «2.25  a  day  respective! v.  How  must  tht;  numev  be 
divided  ? 

14.  The  i)erimeter  of  a  rectanguhir  field  is  1612  yd.  It 
is  24  yd.  longer  than  wide.  Find  the  length  an<l  width  of 
the  field. 

15.  Four  times  the  sum  of  two  numbers  is  608,  and  one 
is  16  more  than  the  other.     Find  the  nund)er8. 

16.  Divide  8450  among  A,  B,  and  C,  so  that  A  may 
have  twice  as  nmch  as  B,  and  C  as  much  as  A  and  B  to- 
gether. 

1 7.  A  man  sold  three  sheej)  for  ;?34.  Ft)r  the  scond  he 
receiv(>d  ^2  more  than  for  the  first,  and  for  the  third  ^ 
more  than  for  the  second.  How  much  did  he  receive  for 
each  ? 

18.  In  three  yeare  a  man  saved  $495.  In  each  year  he 
saved  $55  more  than  in  the  prece<ling  one.  How  much 
did  he  save  each  year  ? 

9.  Bought  60  geese  and  turkeys  paying  75c.  for  each 
V       ',  and  11.25  for  each  turkey.    The  lot  cost  $55.    Find 
number  of  eacli  bought. 
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20.  A  cow  and  a  liorso  cost  together  *200.  Tlu'  cow 
cost  $10  h'ss  than  J  of  what  the  horse  cost.  Find  ihe  cost 
of  each. 

21.  Three  lots  cost  together  81075.  The  first  cost  $50 
more  tliaii  the  second,  and  the  second  1100  more  than  tlie 
third.     Find  the  cost  of  each. 


I'aktxkhsiup 

6*i.  When  persons  unite  to  carry  on  any  particular 
branch  of  business  the  connection  so  formed  is  calh-cl  a 
Partnership.  The  method  of  working  (juestions  in  Part- 
nership is  the  same  as  that  explained  in  the  preceding 
article. 

Ex.  1.  A,  B,  and  C  entered  into  partnership  for  trading. 
A  put«  in  $600  for  4  months,  B  $400  for  o  months,  and  C 
$200  for  6  months.  They  gained  «9«0.  What  was  each 
man's  share  of  the  gain  I 

|600  for  4  nio.  =  $2400  for  1  mo. 

$400  "    5    "    =$2000    "        " 

$200  "    6    "    =$1200    " 
The  whole  capital  is  equivalent  tf>  $5600  for  1  mo. 
Then  $5600  gains  $980; 

980      ^2 
10 


I 


$ 

$2400 
$2000 
$1200 


$, 


5600 
^2400  X  V 


$ 


40 
.2000x7 


40 

1200x7 

40 


=  $420. 
-  $350. 


=  $210. 


A's  share  is  $420  ;  ^'s,  $350  ;  and  C's,  $210. 
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Exerrlne  XXXVIII 

1.  Two  mon  jointly  purclmscd  a  house  for  #2592      The 
first  contributed  $m   towards   the    pnnhase,    and    the 

•Too-.*^"^^-  '^''">'  "^^••'•"•'"•'l^  rent.-dthe  house  fo, 
J132w5  annually.  What  share  of  the  rent  ought  each  to 
nave  ? 

2.  Four  i)erBons  rent  a  farm  of  lir,  ae.  32  i>o.  at  «3  75 
an  acre.     A  puts  on  144,  J{  KlO,  C  192,  and  /)  824  nheei. 
How  much  rt'ut  ought  each  to  i>ay  ? 

8.  A,  B,  and  C  jointly    rented   a  pasture   for  3  mo 
agreemg  to  pay  f22.50  for  the  use  of  the  san.e.     A  put  in 
6  hordes,  £  put  in  18  cows,  and  C  90  sh.H-p.     Consider- 
mg  each  horse  as  e,,uival,  nt  to  2  cows,  an.l  each  cow  as 
equal  to  3  sheep,  what  part  of  th,.  rentought  ea,<h  to  pay  ? 

4.  A,  3,  and  C  entered  into  i>artnership  for  s|)eculating 
in   cotUni,  their  joint  cai)ital  h-ing  §25780,  of  whieh  A 
furnished  i,  B  contributed  ^  of  the  remainder,  and  C  the 
>alanee.      Their  dear  profit  was  20%  of  the  (.riginal  in- 
vestment.    How  should  it  l)e  divided  ? 

6.  Si.x  persons  are  to  share  among  them  |!9450  .1  is  to 
have  I  <,f  it  ^  i,  C  g,  />  is  to  hav..  as  n.uch  as  A  and  C 
together,  and  the  nniaindcr  is  to  be  divi.led  b,.tw..<.n  E  and 
^  m  the  ratio  of  3  to  5.     How  nuuh  does  each  receive ? 

6.  Smith  and  Brown  failed  for  $80000.  Their  assets 
amounted  to  .*<290(X).  A\-hat  would  be  the  shares  of  ^"and 
/>,  If  tbcMr  claims  amounted  to  $57000,  and  ^'s  is  28r 
more  than  A's  ?  /°    , 

iqI'  1  .?""*! '"  ''"''"^''  ''^^^  a  capital  of  $2400  on  the 
19th  of  March,  and  on  the  17th  of  July  admits  a  partner, 

f'  Tk    ..?  ''V^^  "^  ■"'''''•     '^'^"  P'-^'fi*^  ^'"''""t  to  $943 
l.y  th..  ..l.f  of  D.-c..mbn-.    Wbal  is  .ach  person's  share? 


I 


Shaiuno 


217 


8.  Dand  A*  enter  into  partnership.  D  putM  in  #40  for 
3  n.o.,  anfl  A'  «<7.-)  for  4  nio.  They  piin  *7().  What  i»»  each 
man's  niuire  in  the  i/ain  t 


mo. 


gai 

9.  A,  ]i,  and  Care  partners.     A  |iuts  in  jJtriO?*  for  7  „., 
/?,  «(MX)  for  8  mo".  ;  and  C,  #!MK>  f,»r  9  nu..     The  im)lit  is 
*410.     What  is  the  share  of  eaeh  ? 

10.  Three  graziers  hire  a  pa-^ture  for  their  eoninion  use, 
^    for  whieh  they  pay  |(1(XJ.    Om-  puts  in  10  oxen  for  3  mo.,' 

an..tlier  12o.\en  for  4  mo.,  and  the  thinl  14  oxen  for  2  mo. 
How  mucli  of  the  rent  should  eac  h  i)ay  ? 

.11.  A,  H,  C,  and  I)  engajre  in  liusine.ss  with  a  joint 
capital  ..f  ^Wm.  At  the  .-nd  of  a  certain  time  A  reeeives 
«2000,  Ji  nm),  C  $Um,  and  D  #1014.  How  mueh 
capital  did  .      ut  in  ? 

12.  A,  Jt,  C,  and  J)  vuU-r  into  partnership.  A  and  /i 
contribute  SKJJK),  J{  and  C  .«!fir)9(),  V  and  JJ  #1810,  A  and  /> 
#lf»10,  A  and  C  $l'm.  They  ii-.im  #1152.  What  is  the 
share  of  eaih  1 

13.  Three  partners  in  trade  contribute,  res|)ectively, 
#2190,  #1400,  and  #;{():)0,  and  aj^ree  tJiat  each  is  to  have 
0%  on  these  sums,  and  the  remaining  gain  to  be  divided  in 
proportion  to  the  shares.  Find  tlie  share  of  ea«h,  the 
whole  gain  being  #1(XX). 

14.  Tliree  merchants  form  a  companv.     The  first   A 
puts  in  #'.)(i0  for  6  mo.     The  se<-ond,  Ji,  a  sun,  for  12  mo' 

"he  tliird,  C,  #(}40.     A  received  #1200  for  his  stock  and 
^  profit;  Ji,  #24(X)  for  his;  and  C,  #1040  for  his.      What 
was  Ji's  Ptoclv  and  C's  time  1 

15.  Two  men  complete  in  a  fortnight  a  piece  of  work 
for  which  they  are  paid  #29. 55.  One  uf  them  works 
alternately  9  hr.  and  8  hr.  a  day.    The  other  works  9^  hr. 
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for  6  da   in  tho  wtvk,  and  ,!.«.„  ....thln^  on  tho  n-maining 
tlftv.     What  iwrt  of  tho  muiii  hIiouIcI  eurh  nrtiv.- ! 

16.  A  ami  //  lM>?in  to  tm.li.  in  partn.rship.  A  i.utM  in 
WOO  ut  fli-st,  and  »rm  at  tlu'  vud  <,f  2  n.o.  h  putH 
in  «;100  at  li.-st,  and  *«KX)  at  tli..  rnd  of  3  nm.  Tli..  pn.Ht 
at  tl...  ,.nd  of  thr  y.ar  is  «470.  How  .i.ouhl  this  be 
divided  ? 

17.  J..hn«ton  an.l  Wilnon  f.^rmrd  u  co-imrtnerHl,ip  in 
»mH.n..H«  for  2  yr.  Johnston  at  first  contrihutrd  #:«)(H)  to 
joint  capital,  and  nt  tho  ond  of  12  nio.  put  in  mm  nior.. 
Wilson  at  first  put  in  #.r,00,  hut  at  tlu,  on.l  of  If,  ...o' 
from  tho  boginning  witlnlnw  $1000.  At  tho  .nd  of  tho 
farst  yoar  thoy  adniitto.i  Millor  ii.t.>  tho  firiu,  lie  contrih- 
uting  |22.m  Thoir  profits  woro«124H.  How  ought  this 
to  Imj  ap|M)rtionod  f 

IB.  A,  n,  and  C  ontorod  into  partiiorship,  and  invostod 

«1000;  on  ^ov.  1st,  «ir>00,  and  on  Ai.ril  1st.  ISnf),  ,ln-v.- 
out  moo.  B  invostod,  July  1st,  1898,  §2500,  and  on 
January  1st,  1899,  $(K)0,  and  <.n  June  1st,  1899  §1000 
Cmvosted,  on  July  1st,  1898,  §.3000,  and  droNv  out,  Nov.' 
1st,  1898,  $2000,  and  on  March  1st,  1899,  §.>00  Their 
whole  gain  was  m':^:>,  and  each  partner  shares  in  propor- 
tion to  the  amount  of  capital  invostod,  and  for  th(>  time  it 
was  omploye.1.  If  the  business  is  closed  on  July  1st, 
1899,  what  d(M's  each  partner  withdraw  ? 

19.  ^  and  B  rent  a  field  for  §88.20.  A  puts  in  10 
horses  for  1^  mo.,  30  oxen  f<.r  2  mo.,  and  100  sheep  for 
3i  mo.  Ji  40  horses  for  2^  mo.,  50  oxen  for  \\  mo.,  and 
115  sheep  for  3  mo.  H  the  food  consumed  in  the  same 
nme  by  a  horse,  an  ox,  ;  d  a  sheep  be  as  the  numlxrs  3, 
-,  1,  what  proportion  of  in    rent  must  each  pay  i 
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20.  A  i«'rw.n  in  hi»  will  ilirnt.d  tlmt  A  I 
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Bhouhl  Ih»  given  U>  A,  ^  to  /f,  J  to  C,  and  ]  tn  /).  Hhow 
that  thiH  (liM|K>siti<>n  cunnot  »m'  fulfillfd.  If  hin  |)n.|H'rty 
.unonnt  to  ?1HH<}.;)(),  cliH|H.s,.  of  it  ho  that  tli.ir  Hlmn-H  may 
Imvt  to  inw  uMothcr  th«'  n-lation  h»'  intrndnl. 

21.  A,  B,  un<I  V  hail  tach  a  (ask  of  rum  containing, 
ivsiH'ctivily,  '.%  54,  anil  TM  pil.  Th.-y  M.-mlnl  their 
rum,  anil  th.n  n>filliil  thi-ir  caskH  from  the  mixtun-. 
How  niuih  of  thi-  runi^  A  and  //  an-  rontain.d  in  C"h 
cask  \ 


22.  A  n-nts  a  houw  for  8187.20.     At  tin-  «>nd  of  4 


he  takes  in  //,  as 


I  no. 


a  co-tinant,  and  thev  admit  T,  in  like 


manner,  for  th«  last  2^  mo.     What  jK.rtion  of  the  rent 
must  each  of  them  pay  i 

28.  Tliree  nun  take  an  intenst  in  a  coal  mine.     B 
inv.'sts  his  -uiMtiil  for  4  mo.,  and  claims  ,V  "f  the  profits. 
C"s  capital  is  in  8  mo.,  ami  D  invests  *(M)0()for  0  mo.,  and    ^ 
claims  j  of  the  profits.     How  much  did  li  and  C  put  in? 

Oral  ExerciHe 

1.  Three  partners  enter  ii. to  Imsiness  with  capit^ds  of 
«2(H),  nm,  and  ,  4(M).  Th..y  gain  $1.^,0.  How  should 
this  be  divided  ? 

2.  A  and  B  are  partners;  A  put  in  ■'.,  of  the  capital  and 
B  the  remainder,     ^'s  gain  is  81750.     Find  ^'s. 

8.  Two  men  rent  a  meadow  for  the  .reason  for  8S0.  The 
first  pastures  35  cows  and  the  second  4'  cows.  How 
much  of  tlie  n>nt  should  each  pay  ? 

4.  A,  B,  and  C,  hire  a  pa.sture  for  $00.  A  j)ut  in  1  cow 
6  mo. ;  Bi  cows  3  mo. ;  C  3  cows  3  mo.  How  much  of 
the  rent  should  each  pay  ? 
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5.  A  owes  n  .S2(X);  C  $250;  D  $350.  His  property  is 
worth  only  $640.  Ifow  muvh  does  each  of  the  creditors 
receive  ? 

6.  ^'s  capital  of  $150  is  in  business  6  nio.,  J9's  of  $250 
for  4  nio.     They  1()S(;  $380.    How  should  this  he  divided? 

7.  A,  B,  and  C  form  a  partnershij).  A  jjuts  in  ^  of  the 
capital ;  i/  ^  oMt  ;  and  C  tlie  re  iiainder.  Tlusy  gain 
$4800.     Find  the  share  of  each  of  the  gain. 

8.  A,  B,  C,  and  D  hire  a  horse  and  carriage  for  6  da. 
at  $4  a  day.  A  drives  the  horse  alone  40  mi. ;  B,  30  mi. ; 
C,  100  mi. ;  and  D,  70  mi.    How  nmch  ought  each  to  pay  ? 

9.  Two  men  rent  a  pasture;  for  $8.  The  one  pastures 
10  sheep  for  7  weeks  and  the  otlier  30  sheep  for  3  weeks. 
How  much  of  the  n-nt  should  each  pay  ? 

10.  If  I  put  82000  for  10  mo.  into  a  business,  how 
much  ought  my  jiartnif  to  i)ut  in  for  8  mo.,  that  we  may 
share  equally  in  the  gain  or  loss  ? 

11.  If  ^1  and  B  gain  $1000  in  business,  and  A  has  $500 
invested  for  7  mo.  and  B  $300  for  5  mo.,  how  f)ught  the 
gain  to  be  divided  ? 

\2.  A  and  B  en.L'Mge  in  business  with  a  joint  capital  of 
$1300.  At  tlie  end  of  the  year,  A  gets  $250.  and  B  gets 
$400.     Find  the  capital  of  each. 

13.  ^  and  B  are  i)artners.  A  jiuts  in  $150  for  0  mo. 
and  B  $250  for  a  c*  rtain  time.  Tlie  jirofits  are  d  vided  in 
proportion  of  9  to  10.     Find  the  time  ii's  capital  was  in. 

14.  A,  /A  and  C  form  a  partnership.  A  puts  in  \  the 
e^ipital,  B  f,  and  C  tiui  rnnaindfr.  C's  gain  is  $240. 
What  does  each  of  the  others  gain  ? 
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EXCHANGE 

03.  The  term  Exchange  is  luTe  used  for  giving  or 
receiving  in  the  money  of  om;  country  a  sum  e(|ual  in 
value  to  a  sum  of  money  of  anotlur  country.  For  exam- 
ple, if  a  Canadian  merchant  |»;iy.s  to  a  French  menhant 
$487  and  receives  in  return  2()6o  francs,  it  is  a  case  of 
Exchange. 

In  countries  which  carry  on  consideral.le  trade  with  each 
other,  the  debts  reciprocally  due  from  the;  one  to  the  other 
are  generally  nearly  e.jual.  In  England  th.^re  is  always  a 
large  number  of  p.rsons  indebted  to  others  in  America, 
and  likewise  a  large  number  in  America  owing  money  in 
England.  Now  if  coin,  or  si.ecie,  as  it  is  called,  were  sent 
from  England  to  pay  the  debts  in  America,  and  from 
America  to  England,  the  specie  would  have  to  be  trans- 
mitted twice,  and  would  necessarily  involve  risk,  loss  of 
interest,  and  expense  of  transjjortation.  To  avoid  this 
risk,  etc.,  Bills  of  Exchange  ar<'  used  to  li(|ui<liite  debts 
reciprocally  due  between  two  places  without  any  actual 
transmission  of  money. 

<M.  A  Bill  of  Exchange  is  a  writtt  n  oidt;r,  addressed  to 
a  person  in  a  distant  place,  directing  iiini  to  pav  a  certain 
sum  of  money,  at  a  siiecilie.l  time,  to  another,  or  to  his 
order.  The  person  who  signs  the  bill  is  called  the  Drawer 
or  Maker.  The  person  t<»  wli<»m  it  is  addressed  is  th«' 
Drawee,  and  after  the  Drawee  jigrec  s  to  pav  it,  and  writ^'S 
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"accepted"  with  his  signature  and  the  date,  across  the 
face  of  it,  he  becomes  the  Acceptor.  The  person  to  whom 
the  money  is  to  be  paid  is  the  Payee.  If  he  transfers  pay- 
ment to  another,  he  Endorses  it,  i.e.,  he  writes  his  name 
across  the  back  of  it  and  becomes  responsible  for  its  pay- 
ment in  case  the  Drawee  fails  to  make  payment. 

Bills  of  Exchange  are  of  two  kinds,  viz.,  (a)  Inland  Bills 
of  Exchange,  or  Drafts,  and  (6)  Foreign  Bills  of  Ex- 
change. 

An  Inland  Bill  of  Exchange,  or  Draft,  is  one  in  which 
the  drawer  and  drawee  reside  in  the  same  country.  (This 
has  been  explained  in  Art.  52  and  53.) 

A  Foreign  Bill  of  Exchange  is  one  in  which  the  drawer 
and  drawee  reside  in  diflFerent  countries 

65.  The  Par  of  Exchange  between  two  countries  de- 
notes the  nominal  value  of  a  unit  of  coinage  in  one  coun- 
try, as  estimated  in  terms  of  a  unit  of  coinage  in  the  other 
country. 

As  we  supposed  the  exports  from  England  and  America 
to  be  equal,  creditors  in  England  will  be  as  anxious  to  sell 
bills  on  America  as  debtors  to  buy  them,  and  the  exchange 
will  deviate  but  slightly  from  the  par  of  Exchange.  But 
if  the  exports  from  America  are  in  excess  of  those  from 
England,  or  the  Balance  of  Trade  is  in  favor  of  America, 
the  claims  of  America  in  England  will  exceed  its  liabili- 
ties, and  the  English  will  give  more  than  the  par  value  of 
such  bills  to  avoid  the  cost  of  transmitting  specie.  And 
on  the  other  hand,  the  exjiorters  in  America,  not  finding 
sufficient  purchasers  for  all  their  bills  in  England,  will  sell 
them  at  less  than  their  par  value.  Now  the  real  rate  of 
exchange,  depending  on  the  balance  of  trade,  is  called  the 
Course  of  Exchange,  and  it  is  at  a  premium  or  discount 
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according  as  it  is  aljovc  or  l»clow  the  par  of  exchange.     Of 
course  no  one  would  give  a  premium  greater  than  th(!  cost 
of  transmitting  specie.      But  if  the  h-dance  of  trade  is 
again.st  England  as  regards  America,  hut  in  favor  of  Eng- 
land as  against  France,  the  English  merchant  may  find  it 
advantageous  to  remit  to  France,  and  tlien  for  France  to 
remit  to  America,   and  this  mode  is  adopted  when  the 
course  of  exchange  hy  this  circuitous  ro;;te  is  less  than  the 
direct  couree  of  exchange.     The  finding  the  course  of  ex- 
diange  hctween  two  places,  hy  comparing  the  courses  of 
exchange    hetwecn    them    and    one  t>r   more    intervening 
l)laces,  is  called  Arbitration  of  Exchange.    The  arhitration 
is  Hihiple  when  only  one  place  intervenes,  and  Compomu 
when  more  than  one. 

60.  Bills  of  Exchange  are  usually  drawn  in  sets,  three 
hills  constituting  a  set.  These  are  distinguished  from  one 
another  -ing  called    the  first,  second,   and    third  of 

exchang,  '  jse  are  ft)rwarded  hy  different  routes  so  as 

to  guaid  ;  ^amst  delay  or  their  heing  lo.st.     The  first  that 
arrives  is  paid,  and  the  other  two  hecome  void. 

Form  of  a  Foreiyu  Bill  of  Exchnnffe. 

Exchange  for  £200.  Toronto,  .\|iiil   l-j,   ij>07. 

Tliico  (lay.s  after  sight  of  this  first  of  e.xclnuij^e  (.second 
and  third  of  siune  date  and  tenor  unpaid),  pay  to  \V.  J.  (}a<,'e  <k  Co., 
Limited,  or  order.  Two  Hundred  i'ound.s  Sterling,  value  receiveili 
and  charge  the  .same  to  tlie  account  of  u-   1'  T.v.    « 

To  Gko.  H.  Simp.son,      I 
Banker,  London,  j 

61.  By  Act  of  Parliament  the  value  of  the  pound 
sterling  was  fixed  at  $4*.  This  was  much  helow  its 
intrinsic  value,  which  is  now  fixed  at  84.80^.     The  rates  of 
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exchange  which  are  {juoted  in  commercial  papers  are  still 
calculated  at  a  certain  per  cent,  on  the  old  par  of  exchange. 
Exchange  is  at  par  between  Groat  Britain  and  Canada 
when  it  is  at  a  premium  of  9j  per  cent.,  for  $4^  increased 
b/  ill  per  cent,  ecjuals  84.80§. 

Ex.  1.  Jones  &  Co.  of  Winnipeg  •  ■ "  Wm.  Smith  of 
Toronto  $1000.  Smith  draws  on  Jones  «fe  ^o.  at  ()0  days, 
iiiid  discounts  his  draft  on  the  same  day  at  6  per  cent 
What  does  he  get  for  it,  exchange  being  at  par  and  com- 
mission at  I  per  cent.  ? 

Discount  .m  $1000  for  fJS  da.  =  810.36. 
Coimuission  on  .SliKiOat  \/i=^'^-2.riO  ; 
.".  present  worth  of  (haft  -- S I ooo- §1(10.36 +  2.50), 

or8!)HT.14. 
Ex.  2.     A  l»roker  in  Toronto  sold  a  bill  of  exchange  on 
London,  the  face  of  which  was  for  ,C7-")0  8.s'.     What  did  he 
receive  for  the  l»ill,  exchange  being  <iuoted  at  110|- 1 

Since  £l  =$(»f,  x  1.10|),  i.e.,  f^^l  increased  by  10j%, 
.'.  £750.4  =  $(7r)0.4x4jxl.lOi) 
=  $3fi76.f)(>; 

.•.  lie  got  j?3676.!;«  for  the  hill. 
OH,  The  following  table  exhibits  the  connnercial  value 
(if  till-  foreign  coins  most  frequently  with  : 
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Exercise  XXXIX 

1.  John  Adams  l»ought  a  sight  draft  for  $250  on 
Boston,  brokerage  ]  %.     What  did  the  araft  cost  hini  ?      * 

2.  How  nnich  iniust  he  paid  for  a  sight  draft  on 
Montreal  for  .?y6()0,  sight  drafts  selling  at  f;;  premium? 

3.  What  was  the  cost  of  a  draft  on  Calgary  for  $400    w 
at  1^%  premium  I 

4.  How  much  must  I  pay  for  a  draft  to  be  remitted 
to  Winnipeg  for  .$2000  at  f%  premium? 

5.  A   mereliant    sold   goods  on    commission    to   the 
amount  of  ^2'.]"i.     After  deduftiug  3%  as  his  commis-  » 
sion  he  purchased  a  sight  draft  at  {%  brokerage.    What 
was  the  face  of  the  draft  I 

6.  What  will  a  merchant  in  Toronto  pay  for  a  sight 
draft  to  settle  a  bill  of  goods  in  Manchester  for  £358, 
exchange  at  9;;/  and  brokerage  J' ? 

7.  When  87;!nO  are  paid  in  Toronto  for  a  bill  of 
exchajige  on  Liverpool  for  £1500,  how  was  sterling 
exchange  quoted  ? 

8.  What  will  be  the  cost  of  a  bill  on  Paris  for  236874  ^' 
francs,  exchange  being  5.3  francs  to  the  dollar  ? 

9.  A  sight  draft  on  New  York  for  $4500  was  purchased  x 
for  #4455.     What  was  the  course  of  exchange  ? 

10.  Find  the  cost  of  a  draft  for  $2400,  payable  in 
60  da.  after  sight,  exchange  being  |%  premiun  and 
interest  6%. 

1 1.  A  firm  in  Winnipeg  bought  a  60-da.  draft  on  Mon- 
treal for  *2500,  .it  1%  premium  and  6%  interest.     What  ^ 
did  the  draft  cost  ? 

15 
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12.  What  is  the  value  in  English  money  of  4528.7 
francs,  when  the  course  of  exchange  between  Paris  and 
London  is  at  25.3  francs  per  pound  sterling? 

18.  A  merchant  in  Toronto  wishes  to  remit  $2767.80  to 
Manchester,  England,  exchange  being  at  108.  What  will 
be  the  face  of  his  bill  in  ix)unds,  shillings  and  pence  ? 

14.  Find  the  par  of  exchange  between  the  U.  S.  gold 
eagle,  weighing  258  grai^is  ^^^  fine,  and  the  sovereign,  of 
which  1869  weigh  40  lb.  of  gold  |i  fine. 

1 5.  A  merchant  in  Toronto  purchased  a  draft  on  New 
York  for  $2660,  drawn  at  60  da.,  paying  $2.")70.89. 
What  was  the  course  of  exchange  1 

16.  A  commission  merchant  in  Winnipeg  sold  a  con- 
signment of  cottons  for  a  Montreal  firm  on  a  commission 
of  5%.  The  sales  amounted  to  $2800.  He  bought  and 
remitted  a  draft  at  j%  premium  for  the  proceeds  due  the 
firm.     How  much  did  the  draft  cost  ? 

17.  A  sight  draft  on  Winnipeg  for  $1200  cost  $1213.50. 
Find  the  rate  of  exchange. 

18.  If  £1  be  worth  12  florins,  and  also  be  worth 
25  francs  56  centimes,  how  many  francs  and  centimes  is 
one  florin  worth  ? 

19.  If  £1  be  worth  25 1  francs,  and  be  also  worth 
2244  copeks  in  Russian  money,  what  is  the  value  of  the 
napoleon  in  Russian  copeks?  (N.B. — 20  francs  =1  na- 
poleon. ) 

20.  The  French  franc  is  divided  into  100  centimes, 
and  the  Frankfort  florin  into  60  kreutzers.  When  the 
pound  sterling  is  worth  25.50  francs  in  Paris,  and  1 1  florins 
54  kreutzers  at  Frankfort,  what  is  the  worth  of  the  napoleon 
in  florins  and  kreutzers  ? 
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21.  The  cost  of  a  sight  draft  on  Victoria  for  $800  was 
^793.     What  was  the  rate  of  exchange? 

22.  How  much  will  a  draft  on  Berlin  for  10()0  marks 
cost,  exchange  heii  j;  quoted  at  4.2  murks  to  the  dollar? 

28.  How  much  must  he  paid  in  Brandon  for  a  bill  of 
exchange  on  Liverpool  for  £U)00,  exchange  being  quoted 
at  14. 80^  to  the  [)ound  sterling? 

24.  A  merchant  in  Calgary  has  imported  goods  to  the 
value  of  23810  f nines.     Find  the  cost  of  a  draft  on  Paris  y 
to   pay   this  sum,    exchange   being    o.l8   francs   to   the 
dollar. 

25.  The  cost  of  a  bill  of  exchange  on  Hamburg  was 
!*570  wlu'n  exchange  was  .2375  dollars  to  the  mark.  Find 
the  courses  of  exchange*. 

26.  A  merchant  purchased  a  sight  draft  on  London  for 
£525  10s.  ed.     What  did  he  pay  for  it,  exchange  being  at 

$4.87  to  the  £  sterling? 

27.  I  paid  62575  for  a  draft  on  Hamburg.  How  many 
marks  did  the  draft  call  for.  exchange  being  95jc.  for 
4  marks  i 

28.  A  merchant  in  Montreal  pays  a  debt  of  4380  milreis 

in  Portugal  with  $5162.40.     What  is  the  course  of  ex-  ^ 
change  between  Canada  and  Portugal? 

29.  A  merchant  of  Winnipeg  owes  a  house  in  8t.  Peters- 
burg 5000  roubles.  W^hat  will  a  bill  of  exchange  cost,  the 
par  value  of  a  rouble  being  65|c.  and  exchange  being  at 
a  discount  of  l  ,-.^  t 

30.  If  the  exchange  of  London  on  Hamburg  is  14  marcs 
banco  per  pound  sterling ;  that  of  Hamburg  on  Amster- 
dam i.s  20  mark.s  banco  for  18  fli>rins  ;  that  of  Amsterdam 
on  Paris  is  2.S  florins  for  60  francs  ;  and  that  of  Paris  on 
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Toronto  in  4  francs  for  72  cents,  what  is  the  rate  of  ex- 
change between  London  and  Toronto,  or  how  many  dol- 
lars are  equal  to  »£1  sterling? 

CI.  The  course  of  exchange  on  Paris  being  5.17  francs 
per  dollar,  how  much  will  a  merchant  in  Montreal  have 
to  pay  for  goods  in  Paris  which  eost  2285. 14  francs  ? 

82.  What  is  the  face  of  a  bill  on  London  which  cost 
«254.86  in  Toronto  at  $4.88  per  Si  ? 

33.  A  paid  a  broker  $1513.89  for  a  bill  of  exchange  on 
Berlin  for  6400  marks.  At  what  quotation  was  the  bill 
purchased,  allowing  j^%  for  brokerage  ? 

34.  A  draft  on  Dublin  for  £360  cost  $1736.10.  What 
was  the  course  of  exchange,  commission  charged  at  the 
rate  of  J%  ? 

35.  Find  the  face  of  a  draft  which  cost  $876.75,  pay- 
able ;iO  da.  after  sight,  if  exchange  is  |%  premium  and  in- 
terest is  6%. 

36.  Find  the  cost  of  a  60-da.  draft  on  New  York  for 
$2600,  exchange  being  f  %  premium  and  interest  being  6%. 

37.  Smith  sold  on  commission  goods  to  the  amount  of 
$2375,  and,  having  deducted  his  commission  at  3%,  he 
remitted  a  draft  at  60  da.  for  $2282.07.  What  was  the 
rate  of  exchange  % 

38.  If  at  Toronto  exchange  on  Liverpool  is  $4,885  per 
£1,  and  at  Paris  on  Liverpool  25.402  francs  per  £1,  what 
is  the  'xchange  on  Toronto  at  Paris  per  dollar  ? 

30.  A  Ton  into  merchant  owes  2000  marks  in  Frankfort. 
Should  lit-  remit  direct  from  Toronto  or  through  London, 
exchange  at  Toronto  on  Frankfort  being  $23.5  ptir  100 
marks,  on  T^)ndon  *4  875  per£,  and  at  Ix)iKlon  on  Frank- 
fort 20.75  marks  per  ^1? 
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Mlsrellaneoii!*  Exerriiie  XL 

1.  A  merchant  mixeH  11  lb.  of  tea  with  5  Ih.  of  an  infe- 
rior quality,  and  gains  16%  by  selling  tlie  mixture  at  87c. 
ixtr  pound.  Allowing  that  a  ixmnd  of  tlu^  one  cost  12c. 
more  than  a  pound  (tf  the  other,  what  was  the  cost  of  each 
kind  per  pound  ? 

2.  A  and  li  are  in  partnership  in  a  concern  in  which  A 
has  «200(K)  engaged,  and  B  «30000.  The  gross  receipts 
for  a  year  are  81 2S00.  Of  this  one-eighth  part  is  expended 
in  salaries  of  clerks,  and  $120  in  insurance.  By  an 
arrangement  between  the  partners  A  is  to  receive  8"^  upon 
his  capital,  and  B,  4%  ujxtn  his,  and  then  the  remainder 
of  the  profits  is  to  be  divided  in  proportion  to  the  capital 
employed.     Find  the  net  receipts  of  A  and  B. 

3.  Bills  on  Amsterdam,  l)ought  in  Toronto  at  2i  florins 
per  dollar,  are  sold  in  Paris  at  57^  florins  for  120  francs. 
What  is  the  course  of  exchange  between  Toronto  and  Paris  ? 

4.  A  cask  contains  12  gal.  of  wine  and  18  gal.  of  water. 
Another  cask  contains  9  gal.  of  wine  and  8  gal.  of  water. 
How  many  gallons  must  be  drawn  from  each  cask  so  as  to 
produce  by  their  mixture  7  gal.  of  wine  and  7  gal.  of  water? 

5.  A  merchant  has  sugar  at  8,  10,  12  and  20c.  a  ponnd. 
With  these  he  wishes  to  fill  a  cask  that  holds  200  lb.  How 
much  of  each  kind  nmst  he  take  so  that  the  mixture  may 
be  worth  1 5c.  a  pound  t 

6.  A  15-da.  draft  on  Montreal  yielded  SI  190.234  when 
sold  at  1^%  discount,  and  interest  off  at  6%.  What  was 
the  face  of  the  draft  ? 

7.  If  A  gain  $120  in  fi  mo.,  B  .fl50  in  5  mo.,  and  C 
$210  in  9  mo.,  what  was  the  whole  stock,  C's  jiart  of  it 
being  $400? 
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8.  From  u  cask  of  wine  ont'-fomtli  is  driiwii  off,  ami  thf 
cHHk  is  filled  up  with  Wiittr.  One-fourth  of  th«'  niixturo  is 
then  drawn  off,  and  the  cask  ajjain  filled  up  with  water. 
After  this  has  been  done  four  times  altogether,  what  frac- 
tion of  the  orijfinal  quantity  of  win*;  will  he  left  in  the 
cask? 

9.  If,  when  the  cours*-  of  exchange  hetween  England 
and  Spain  is  SH^d.  per  dollar  of  20  reals,  a  nurchant  in 
Liverpool  draws  a  bill  of  £:\'yi  His.  ;',//.  on  Madrid,  how 
many  dollars  and  reals  will  pay  the  draft? 

10.  T  wish  to  l>ay  a  hill  in  Naples  of  7-")00  lire.  The 
din-ct" exchange  is  .«().  22=  1  lira;  the  exchange  on  London 

^  is  $4.95;  of  London  on  I'Mris  is  £\  =  2()  francs;  of  Paris  on 
Naples  is  1'  francs  1  lira.  What  is  the  difference  he- 
tween tin  dii'    c  and  circuitous  exchange? 

11.  A  merchant  in  New  York  wishes  to  ])ay  £;i(K)0  in 
London.  Exchange  on  London  is  at  i)ar.  On  Paris  5 
francs  25  centimes  per  St,  and  on  Amsterdam  40  cents  to 
a  guilder.  Tlut  exchange  hetween  France  and  England  at 
the  same  time  is  25  francs  to  £1,  and  that  of  Amsterdam 
on  England  12  J^  guilders  to£l.  Which  is  the  most  advan- 
tageous, the  direct  exchange-,  or  through  Paris,  or  through 
Amsterdam  ? 

12.  How  many  pounds  of  sugar  at  Sc,  1:5c.  and  14c. 
per  pound  may  be  mixed  with  8  lb.  at  n^c.,  and  4  11).  at 
14c.  iR-r  pound,  so  as  to  gain  16%  by  selling  the  mixture 
at  144c.  per  pound  ? 

13.  A  grocer  Iwught  tea,  and  in  ord»'r  to  gain  40%  he 
«    must  sell  it  at  42c.-  per  pound.     He  mixes  it  with  other 

tea  at  27c.  a  pound  in  the  proportion  of  7  H).  of  the  first 
to  3  lb.  of  the  second,  and  sells  it  in  10-lb.  packages  for 
$3.88.     Find  his  gain  per  hundredweight. 
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14.  A  wiiu'  in  u  tuHk  i«  worth  8:i.20  \wr  pillon,  but 
after  addiiij,'  2  jfiil.  of  water  the  mixture  is  Avorth  •'?;'>  jmt 
gallon.     How  much  pure  wine  wiis  in  th«'  euck  ? 

15.  A  iH'rHon  mix(s  4  jr,il.  of  ^\\\  at  I'w.  |K'rpnll«»n,  with 
4  gal.  of  water  and  a  gallon  (»f  hase  spirit  worth  l(».v.  What 
ishiHgain  percent,  on  his  outlay  l.y  selling  the  mi.xtur« 
at  1%s.  pel  ')ottle  of  fi  to  the  gallon  % 

16.  The  stocks  r,f  three  partners,  A,  li,  and  (',  are  e.^oOO, 
$2200,  and  «2')(X)  resiH'ctively.  Their  gains  are  *U2(), 
$880,  and  81200  respectively.  If  if  a  Btink  is  in  trade 
2  mo.  longer  than  .r^'s,  what  time  wa.s  each  stock  in 
trade? 

17.  .\  merchant  every  year  gains  .'>()     on  his  capital,  of 
^  which  he  spends  £1200  per  ainuun  in  house  and  other 

^  expenses.  At  the  end  of  4  yn.  he  finds  himself  in  po.sses- 
sion  of  4  times  as  much  a.s  he  had  at  conjmencing  husi- 
nes.s.     What  was  his  original  capital  ? 

18.  There  are  two  mixtures  «tf  wine  and  water,  the 
quantities  of  wine  in  which  are,  nspectivcly,  .;U  and  .40 
of  the  whole.  If  a  gallon  of  the  first  is  mixed  with  two 
gallons  of  the  second,  what  decimal  part  will  the  wine  \ye 
in  the  comiM)und,  and  how  much  pir  cent,  will  the  first 
mixture  l>e  strength*  ned  { 

19.  If  three  fluids,  whose  volumes  are  .'J,  7,  and  12, 
and  their  specific  gravities  .!>'),  l.l.".,  and  l.;!«>,  he  mixed 
together^  what  will  he  the  specific  gravity  of  the 
compound  1 

20.  A  Toronto  merchant  wishes  to  pay  a  dcht  of  £1200 
in  London.  How  many  dollars  niust  he  pay  to  pr<Kure 
remittances  through  France  and  Haml.urg  if  we  allow  that 
21  francs  =  $4,  19  marcs  hanco  at  Hand)urg  =  3r)  francs  at 
Paris,  and  £7  at  London  =  96  marcs  banco  at  Hamburg? 
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21.  A  mprclmnt  in  Cinrinnuti  winhin  to  ntnit  f  14331. rsO 
to  New  York.  Excliangc  on  N«'\v  York  i«  f  >  proniiuni. 
'mt  in  St.  Ix>ui«  J';  premium,  frntn  St.  T^uis  to  New 
Orleans  i%  tlJHcount,  and  from  New  Orltaiw  to  New  York 
1%  diHcount.  What  will  Iw  tl>e  value  in  N»'w  York  l.y 
eaeh  mcthuil,  and  how  mueh  I»ett<'r  is  the  circular? 

22.  What  is  the  arbitrated  rate  of  •■xchunge  between 
Winnipeg  and   Lisl)on,   wlun  IhIIs  on  Paris,  bought  in 

'    Winni|)eg  at  6.18  francs  jx-r  dollar,  an*  st)ld  in  Li8t)on  at 
525  reis  per  3  francs  ? 

28.  Two  e<iual  wine-glasses  arc  filled  with  mixtures  of 
spirit  and  water  in  the  ratios  of  1  of  spirit  to  3  of  water, 
and  1  of  spirit  to  4  of  water.  When  the  contents  are 
mixed  in  a  tumbler,  find  the  strength  of  the  mixture. 

24.  A  banker  Imught  100  shares  of  stot^k  (SoO)  at  an 
average  of  10%  below  j)ar,  and  sold  it  at  an  average  of  10% 
above  par  ;  some  at  a  di.xeount  of  20%,  some  at  a  discount 
of  15%,  some  at  par,  and  some  at  a  premium  of  15%.  Re- 
quired, the  numl)cr  of  each  kind. 

25.  There  are  three  kinds  of  tea,  valued  respectively 
at  32c.,  36o.,  and  42c.  per  pound.  If  a  mixture  be  made 
containing  6  lb.  more  of  the  second  than  of  the  first,  what 
total  quantity  must  be  taken  that  the  v.ilue  of  the  mixture 
may  Ihj  38c.  per  pound  ? 

26.  A's  farm  cost  him,  on  the  average,  .?60an  acre.  He 
gave  for  100  ac.  of  it  i»50an  acre,  and  for  the  rest  of  it  885 
an  acre.     How  many  acres  are  there  in  his  farm  1 

27.  A  stock-dealer  bought  270  head  of  sheep  for  $1365, 
paying  $4,  $4^,  $5^,  and  87*  a  head.  How  many  did  he 
buy  at  each  rati'  ? 

-  28.  If  5  turkeys  and  9  geese  are  worth   816.40,  .iii.l 
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0  turkeys  and  5  gwjHc  aro  wnrth  .'?2(),  find  thr  <  o^l  of  ono 
turk«'y  and  un«'  gooHe. 

29.  Bi.ught  1000  hu.  of  harhy,  part  at  »{.'>c.  per  l.ushrl 
and  tlu'  n-8tut  H8c.  TJie  toUil  c«wt  wan  «(K}9.20.  How 
nmny  l»usht'lH  of  t-ach  kind  wt'r«'  iM.ught » 

30.  II. .w  many  KallonH  of  wat.r  must  iH-adil.d  t(.8()gal. 
of  alcohol  «7iX  Htrong,  so  that  th«  mixture  mav  Ik*  (HiV/ 
strong?  '  ''" 

31.  A    mixture  of   cofTe««  and  chioorv  weighs  22  Ih 
and   is  worth   «.5.(J0.      If  the  propi^rtions  of  eoffee  and  t- 
thjcory  are   reversed  it  is  worth   *;120.     Chicory  l)eing 
worth  5c.   per  pound,   what  is  the  price  of  coffee? 

32.  A  dealer  huys  milk  at  fi.ic.   per  (,uart,  and  after 
.  dilutmg  It  with  water  ohtains  60%  profit  on  his  outlay  hy 

retading  the  mixture  at  He.  jht  .,uart.     What  proiK>rtion 
of  water  di)es  he  add  to  the  milk  ? 

33.  One  ca.«^k  contains  20  gal.  of  hrandy  ;  another  con- 
s^,  tains  30  gal.  of  water.     How  much  must  Ih3  transferred 

from  one  cask  to  the  other  so  that  the  mixture  may  be  of 
equal  strength  ? 

34.  If  r>  „z.  of  gold  18  carats  fine  are  mixed  with  7  oz. 
/   15  carats  fine,  how  much  pure  g(»ld  will  there  be  in  an 

ornament  made  from  the  mixture  and  weighing  4  oz.  ? 

35.  A  iHirson  in  London  owes  another  in  St.  Petersburg 
920  roubles,  which  must  U-  remitted  through  Paris.  He 
pays  the  reijuisite  sum  to  his  broker  at  a  time  when  the 
exchange  between  London  and  Paris  is  25. 15  francs  for  £1 
and  between  Paris  and  St.  Pctirsburg  1.2  francs  for  1 
rouble.  The  remittance  is  delayed  until  the  rate.<.  are 
25.35  francs  for  £1,  and  1. 15  francs  for  1  rouble.  What 
does  the  broker  gain  or  lose  by  the  delay  f 
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RATIO  AND  PROPORTION 

RATIO 

99,  If  A  and  B  be  quantities  of  the  same  kind,  the 
relative  greatness  of  A  with  respect  to  B  is  called  the 
Ratio  of  A  to  B. 

TO.  The  ratio  of  one  quantity  to  another  quantity  is 
represented  in  Arithmetic  by  the  fraction  which  expresses 
the  measure  of  tlie  first  when  the  second  is  taken  as  the 
unit  of  measurement. 

Thus,  if  $5  be  the  unit,  the  measure  t»f  $3  is  f ,  and 
the  ratio  of  |3  to  (5  may  be  written  3  :  5,  f ,  or  3  -f  5. 

3  and  5  are  called  the  Terms  of  the  ratio  3  :  5. 

3  is  (tailed  the  Antecedent  and  5  the  Consequent  of  the 
ratio. 

Rptios  may  be  compared  with  each  other  in  the  same 
way  as  fractions  are  compared. 

11.  Ratios  are  either  direct  or  iinrrse. 

A  direct  ratio  is  the  quotient  of  the  antecedent  divided 
by  tlie  consequent.  ' 

An  inverse  ratio,  or  reciprocal  ratio,  is  the  quotient  of 
the  consequent  divided  by  the  antecedent. 

Exercise  XLI 

1.  Compare  the  ratios  2  :  5  and  4  :  9. 

2.  Compare  the  ratios  17  :  39  and  19  :  41. 

8.  Compare  the  ratios  4  :  7,  8  :  15  and  13  :  24. 

2U 


Batio  and  Propoktion 


235 


4.  Compound  the  ratios  5  :  7,   13  :  15,  21  :  91   and 
45  :  52. 

6.  Componnd  the  ratios  3^  :  4,  3^  :  7,  Ij  :  3],  2>  :  If 

6.  If  the  ratio  be  25  and  the  consequent  $1.25,  what 
is  the  antecedent  ? 

7.  What  is  the  eflfect  of  multiplying  or  dividing  both 
terms  of  a  ratio  by  the  same  nunil)er  ? 

8.  What  is  tho  ratio  of  the  an  a  of  a  scjuare  field  25  rd. 
on  a  side  to  that  of  one  80  rd.  on  a  side  ? 

9.  How  much  does  the  ratio  36x4x8:12x16x2 
exceed  that  of  60 ^  (3  x  5)  :  20  x  2  ^  8  ? 

10.  What  is  tlie  reciprocal  ratio  of  v  ;  jj  ;  of  2j^  :  7.7  ? 
11.^  owns  a  farm  of  180  ac.     There  are  36  scj.  mi.  in 

the  township  in  which  it  is  situated.    What  is  the  relation 
of  the  latter  to  tlu'  former  ? 

12.  The  ratio  63:52  results  from  compounding  four 
ratios  together;  three  of  these  are  7:8,  12  :  15,  and  ^  :  |. 
Express  the  fourth  ratio  in  its  simplest  form. 

13.  What  effect  has  adding  the  same  (lu.mtity  to  both 
terms  of  a  ratio  ? 

14.  ^  and  B  run  a  mile  race.  A  wins.  If  B  had  run 
J  faster  he  would  have  won  by  11  yd.  Compare  their 
rates. 

16.  If  the  time  past  9  a.m.  is  to  the  time  past  1  p.m., 
as  7  to  2,  find  the  time. 

16.  The  ratio  of  the  circumference  of  a  circle  to  its 
diameter  being  3.1416,  find  tho  diameU-r  of  a  circle  whose 
circumference  is  200  ft. 

17.  The  ratio  (»f  the  diagonal  of  a  square  to  its  side 
being  1.414,  find  the  diagonal  of  square  whose  side  is 
35  in. 
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18.  The  antecedent  is  270  and  the  ratio  6}.  Find  the 
consequent. 

19.  The  consequent  is  24^  and  the  ratio  f  Find  the 
antecedent. 

PROPORTION 

T8.  Proportion  consists  in  the  equality  of  two  ratios. 

The  Arithmetical  tost  of  Proportion  is  therefore  that  the 
Ufio  fractions  representing  the  ratios  must  he  equal 

Thus  the  ratio  6  :  12  is  e<iual  to  the  ratio  4  :  8,  because, 
the  fraction  /^  =  the  fraction  ^. 

The  four  nunilu-rs  0,  12,  4,  8,  written  in  the  order  in 
which  they  stand  in  the  ratios,  are  said  to  be  t»  nroportion, 
OT  proportionals,  and  this  relation  is  thus  expressed  :— 

6:12=4:8. 

The  two  terms  6    and  8  are  called  the  Extremes. 
"       "        "     12  and  4    «       «         "    Means. 
The  sign  of  equality  is  usually  expressed  thus,  : :  and 
then  the  ratios  read  6  is  to  12  as  4  is  to  8. 

T3.  When  four  numbers  are  in  proportion,  the  product 
of  the  extremes  =  the  product  of  the  means. 

For  example,  if  6: 12  ! :  4:8, 
6x8=12x4. 

T4.  When  three  terms  of  a  proportion  are  given  to  find 
the  fourth,  it  is  Simple  Proportion.  In  a  simple  propor- 
tion A\e  have  two  ratios  given.  One  of  these  has  both 
terms,  the  other  is  incomplete,  having  only  one  term.  Two 
of  the  given  terms  must  be  of  one  kind,  and  the  third  and 
the  answer  of  another  kind. 

Ex.  1.  If  5  horses  eat  20  bu.  of  oats  in  a  given  time, 
how  many  bushels  will  8  horses  eat  in  the  same  time? 
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Here  the  unnibfr  of  l.usIuLs  conf^uimd  is  directly  pro- 
portional  to  the  nunilwr  of  horses. 

Hence  5  : 8  : :  20  bu. :  bu.  required; 

.'.  bu.  reqHired  =  — — -  =  32. 

Exercise  XLII 

1.  Arrange  4,  3,  9,  and  12  so  that  they  may  be  in  pro- 
portion. .  •        •'  ^ 

2.  Find  the  second  term  when  18,  2.6,  and  1.8  are  the 
other  three  terms  of  a  proportion. 

8.  Find  a  mean  proportional  to  .088  and  .000152. 

4.  If  ^  =  3i  of  i?,  and  0  =  5}  of  J?,  find  the  ratio  of  A 
to  C. 

6.  Find  a  fourth  proportional  to  5,  7,  and  15. 

6.  Find  a  fourth  proportional  to  §,  i,  and  ^ 

7.  Find  a  fourth  proportional  to  .8,  .16,  and  .09. 

8.  Find  a  mean  proportional  to  14  and  56. 

9.  Find  a  mean  proportional  to  /^  and  f  f 

10.  The  first  term  of  a  proportion  is  6.8;  the  third  and 
fourth  terms  are  .5,  and  1.3,  respectively.  Find  the  sec- 
ond term. 

11.  The  first  and  second  terms  of  a  proportion  are  30 
ft.  and  12^  ft.,  respectively,  and  the  fourth  term  is  $650 
Find  the  third  term. 

12.  What  number  bears  the  same  ratio  to  J  that  f  does 

18.  Divide  $1587  among  A,  Ji,  C,  and  D,  so  that  ^'s 
share  :  /f's  Hhare  =  6  :  5,  Jfn  sliare  :  6"s  share  =  4  :  3,  and  ^'' 
C  a  share  :  D'e  share  =  8:2. 
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14.  The  estate  of  a  bankrupt  worth  $19687.50  is  to  be 
divided  among  four  creditors.  The  debts  due  to  A  and  B 
are  as  2  :  3 ;  to  J5  and  C,  as  4  :  5 ;  and  to  C  and  2>,  as  6  :  7. 
What  must  each  receive  ? 

15.  Divide  8106.50  .  .nong  A,  B,  and  C,  in  proi)ortion 
to  ^,  ^,  and  I,  respectively. 

16.  ■  debt  ,f  $1254  is  paid  in  $10  bills,  $5  bills,  $2 
bills,  and  $1  bills.  The  number  of  each  denomination  is 
in  proi>ortion  to  5,  7,  9,  and  11,  respectively.  How 
many  of  each  kind  were  there? 

17.  If  .3  of  an  estate  is  worth  $7500,  what  is  the  value 
of  .48  of  the  estate? 

18.  If  an  income  of  $1200  pays  $18  for  income  tax, 
how  much  must  be  paid  on  an  income  of  $700  when  the 
tax  is  half  as  much  again  ? 

19.  If  14|  shares  of  a  property  are  worth  $116.15, 
what  are  5^  shares  worth  ? 

20.  If  a  pine  tree  125  ft.  high  cast  a  shadow  84  ft. 
long,  find  the  height  of  a  post  that  casts  a  shadow 
2  ft.  3  in.  long. 

21.  A  floor  can  be  covered  by  32^  yd.  of  carpet  If  yd. 
wide.  How  many  yards  of  Brussels  carpet  26-in.  width 
will  cover  the  same  room  ? 

22.  A  merchant  fails  for  $18000  and  his  property  is 
worth  $6500.  How  much  will  a  creditor  to  whom  he 
owes  $25(K)  receive  ? 

23.  If  the  interest  on  $450  for  a  given  time  ai:d  rate 
is  $40.50,  how  much  is  the  interest  on  $325  for  the  same 
time  and  rate  ? 

24.  When  a  sum  of  money  is  divided  among  17  per- 
sona each  receives  $25.40.  How  much  would  each  receive 
if  the  same  sum  were  divided  among  20  persous  '< 
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^     26.  If  8  men  can  complete  a  work  in  30  hr.,  how  many 
men  must  be  added  to  complete  it  in  10  hr.  less  time? 

26.  If  6336  stones  3^  ft.  lonjj  roniplete  a  certain  quantity 
V   of  wall,  how  many  similar  stones  of  2^  ft.  long  will  raise  a 

like  quantity  ? 

27.  A  besieged  town,  containing  22400  inhabitants,  has 
^    provisions  to  last  3  weeks.     How  many  must  be  sent  awav 

that  they  may  be  able  to  hold  out  7  weeks  ? 

^       28.  How  long  will  it  take  a  train  to  go  250  mi.  at  the 
rate  of  5oA  mi.  in  1  hr.  30  min.  % 

29.  A  miller  uses  18  bu.  of  wheat  for  4  bl)l.  of  flour. 
How  many  bushels  are  necessary  to  make  450  bbl.  of  flour? 
^     30.  If  17  men  can  do  a  piece  of  work  in  24  da.  of  10  hr 
^  each,  in  how  many  days  of  8  hr.  each  can  18  men  do  the 
same  work  ? 

,  ^31.  If  5000  men  have  provisions  for  107  da.,  and  after 
17  da.  500  of  them  go  away,  how  much  longer  will  the 
provisions  now  last  ? 

32.  A  person  after  paying  an  income  tax  of  Id.  in  the  £ 
has  a  net  income  of  £1247  10.».  5</.  What  was  the  gross 
income  ? 

33.  A  watch  which  is  10  min.  too  fast  at  12  o'clock 
noon  on  Monday  gains  3  min.  10  sec.  a  day.  What  will 
he  the  time  by  the  watch  at  a  quarter  past  10  a.m.  on  the 
following  Saturday? 

34.  In  running  a  3  mile  race  on  a  course  ^  of  a  mile 

■^    round,  A  overlaps  B  at  the  middle  of  the  7th  round.     By    > 
what  distance  will  A  win  at  the  same  rate  of  running? 

^         35.  A  watch  was  <;,•,  min.  slow  at  noon  ;  it  loses  12  min. 

•     in  20|  hr.    Find  the  ti  ue  time  when  its  iiands  are  t«.gether 
for  the  fourth  time  after  noon. 
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36.  If  4  men  or  6  women  or  9  boys  can  perform  a  piece 
y  of  work  in  27^  da.,  in  what  time  can   («)  5  men  and 
.  9  woniiji  pirrorm  it?  and  (6)  5  men  and  8  boys  per- 
form it  ? 

87.  A  mail  walked  160  mi.  140  rd.  in  9  da.     At  the 
same  rate,  how  far  will  he  walk  in  24  du.  ? 

Oral  Exercise 

'  1.  What  is  the  ratio  of  4  to  6  ?  9  to  12  ?  20  to  35  ? 
2.  What  is  the  ratio  of  2^  to  3  ?  J  to  ^  ?  f  to  2  f 
8.  What  is  the  ratio  of  1  ft.  6  in.  to  2  ft.  6  in.  ? 
^    4.  One  man  walks  at  the  rate  of  2\  mi.  per  hour  ; 
another  at  3J  mi.  per  hour.     Compare  their  rates. 

5.  One  steamer  sails  7^  mi.  in  40  min.  ;  another  9  mi. 
in  45  min.     Compare  their  rates  j)er  hour. 
"    6.  To  Avhat  n  umber  has  6  the  same  ratio  that  4  has  to  1 2  ] 
*    7.  To  what  number  has  9  the  same  ratio  that  8  has  to  32  ? 

8.  To  what  number  has  8  m.  the  same  ratio  that  5  ha. 
has  to  2  a.  ? 

•      9.  To  what  number  has  $10  the  same  ratio  that  20  ft. 
has  to  20  yd.  ? 

10.  To  what  ha.s  9  hr.  the  same  ratio  that  3  min.  has 
to  5  min.  ? 

"*     11.  If  10  lb.  of  sugar  cost  7.")c.,  find  the  cost  of  8  lb. 

1      12.  John  earns  $8  as  often  as  James  earns  $12.    When 
James  has  earned  $60,  how  much  has  John  earned  ? 

13.  If  I  of  a  yard  of  cloth  cost  $2|,  how  much  will 
1|  yd.  cost? 

14.  If  3^  m.  of  cloth  cost  85  francs,   how  much  Avill 
13j  m.  of  this  cloth  cost  ? 
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15.  What  nuiul)ers  lH.-ar  tho  same  lutio  to  6  that  6 
bears  to  1>  ? 

16.  If  th."  frcijrht  on  128  kp.  for  20  km.  cost  50  francs 
find  the  cost  on  80  kg.  for  30  km.  ' 

'^  17.  Hf)w  many  oranges  can  you  Iniv  for  fiO  francs  if 
4  oranges  are  worth  8  apples,  and  G  ajjples  are  worth'l2 
francs  ? 

^    18.  If  (J  horses  eat  9000  kg.  of  hay  in  8  mo.,  how  much 
hay  will  3  horses  eat  in  12  nio.  ? 

^  19.  The  shadow  cast  hy  a  post  (i  ft.  high  is  9  ft.  How 
long  is  a  shad(jw  cjist  hy  a  church  steeple  loO  ft.  high  ?  m 

20.  A  piece  (.f  work  can  he  done  hv  10  men  in  20  davs 
Aft<T  w..rking  2  days  ;j  mm  left.  How  long  will  it  take 
the  remaining  7  men  to  complete  the  work  ? 

21.  Two  cog  wheels  work  tog-ther  ;  one  has  m  cogs  and 
the  other  14.  How  numy  revolutions  does  the  smaller 
one  make  while  the  larger  one  makes  42  revolutions? 

22.  If  $84  are  paid  for  excavating  108  cm.  of  earth, 
what  should  he  paid  for  excavating  84  cm.  ? 

23.  If  25  St.  of  pine  cost  130,  find  the  cost  of  70  st.  of 
pine. 

24.  Find  tlie  cost  of  .275  kg.  of  opium  at  80c.  per  gram. 

25.  If  alcohol  is  80%  as  heavy  as  water,  find  the  weight 
of  5. 7  c  cm.  of  alcohol. 

26.  If  the  interest  on  A4.5<)  for  a  certain  time  and  rate 
IS  #()3,  what  will  be  the  interest  on  «200  for  U  times  as 
long  at  twi<e  the  rate  ? 

27.  Find  the  c(>st  of  75800  bricks  at  «1()  j>er  thousand. 
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THE  GRAPH 

T5.  By  means  of  diagrams,  problems  of  various  kinds 
may  be  represented  to  the  eye.  Siieh  diagrams  sshow 
pictorially  mathematical  relations  much  more  clearly  than 
a  mere  arithmetical  statement. 

Ex.  1.  If  the  short  line  represents  the  distance  between 
Winnipeg  and  Brandon 

by  C.  P.  R.,  the  longer   "~~~[ 

line  represents  the  dis-    "^~"^~~^~— ^— — — — — — 

tance,approximuU'ly,  between  Winnipeg  and  Medicine  Hat. 

(a)  If  the  distance  between  Winnipeg  and  Brandon  is 
133  mi.,  how  far  is  it  betw«>en  Winnii)eg  an^  Medicine  Hat? 

(6)  Show  graphically  the  relative  distan..  ^f  two  places 
from  Toronto,  one  of  which  is  three  times  as  far  away  as 
the  other. 

(c)  One  place  is  five  and  a  half  times  as  far  from  Cal- 
gary as  another  place.     Show  this  graphically. 

Ex.  2.  The  following  diagram  shows  the  number  of 
pupils  present  at  school  each  day  during  two  weeks :— 
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(a)  There  were  32  pupiln  present  on  the  first  day.  How 
many  were  present  on  the  second  dav  1  The  fourth  T  The 
fifth  ? 

(6)  On  which  day  was  the  attendance  greatest?  On 
which  day  was  it  least? 

(e)  Find  the  aggregate  and  the  average  attendance  dur- 
ing the  two  weeks. 

Ex.  3.  The  following  diagram  shows  the  temperature 
at  a  certain  place  during  24  hours  on  a  certain  day  begin- 
ning at  12  midnight : — 
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hours  of   Day. 

(a)  Find  the  temperature  at  10  a.m.;  at  2  p.m.;  at 
4  a.m.;  at  4  p.m. 

(6)  At  what  time  was  the  temperature  lowest?     When 
wai  it  highest  ? 

(c)  Find  the  average  temperature  for  the  24  hours. 
{d)  Find  the  average  temperature  between  6  a.m.  and 
6  p.  ni. 

Ex.  4.  Two  trains  leave  the  same  place  travelling  in 
the  same  direction,  the  first  at  the  rate  of  20  mi.  per  hour 
and  the  second,  which  leaves  3  hr.  after  the  first,  35  mi. 
per  hour.  When  and  where  will  the  second  overtake  the 
first? 
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M   M   40    SO   00    70   80   00   100  IK)   130  130  140 


If  the  spaces  along  OX  represent  5  mi.  and  those  along  OY 
1  hr.,  the  dots  along  OP  show  the  progress  of  the  first  train  at 
the  end  of  each  hour;  those  along  the  line  AP,  the  prf)gres8  of 
the  second  train  each  hour.  The  diagram  shows  that  the  trains 
are  together  at  the  end  of  7  hr.  and  that  each  has  gone  140  ml 

Exercise  XLIII 

1.  Draw  a  diagram  showing  the  relation  between  a 
kilometre  and  a  mile,  it  being  known  that  eight  kilometres 
are  equal  to  rive  niilea. 

2.  Explain  graphically  the  relation  Iwtween  the  pound 
and  the  kilogram,  given  1  kg.  =2.2  lb, 

3.  Explain  grajjhically  the  relation  between  v  ;  "nt  and 
a  litre,  given  11,  =  1,76  pt, 

4.  Explain  graphically  the  relation  between  stere  and 
a  cord,  given  3. 7  st.  =  1  cord, 

6.  The  population  of  Manitoba  in  1881  was  65954  ;  in 
1891,  152506;  in  1901,  255211,  Supposing  the  increase 
to  be  uniform  during  each  decennial  period,  draw  a  graph 
illustrating  this  increase, 

6.  The  nunilier  of  hospitals  in  Canada  in  1871  was  38  ; 
in  1881,  83  ^n  1891,  124  ;  in  1901,  152,  Show  thes^ 
facts  graphically. 

7.  The  number  of  blind  persons  under  20  in  Canada  in 
1871  wa.1  414  :  in  1^ 


Draw  the  graph. 


543  ;  in  1891,  443 ;  in  1901,  442. 
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8.  In  round  nunil.,.r8  Cmnula  produc.d  10*  n.ilHon 
buBhelH  of  wheat  in  1871  ;  82  n.illi.,M  huHheln  in  IShl  • 
42  nulhon  bu«holH  in  1891  ;  and  55^  nnlllon  bunhelH  in 
IVJUl.     Draw  the  graph. 

9.  A  leaves  a  certain  place  and  walking  at  the  uniform 
rate  of  3  nn.  per  hour  reaches  his  destination  in  5  hr  • 
fl  leaves  the  san.e  place  one  hour  lat.T  and  walking  uni' 

r^''"!^!,'*'"'"''*''^  ^^^^   ^'"^   destination  an   hour  earlier 
Find  B'h  rate  and  when  and  where  he  passes  A. 


9nii        I2mi        I5mi 


The  gnxph  shows  that  B  readied  A  after  walking  7J  ini.  in 
U  "«".     His  rate  is  5  mi.  jkt  hour. 

10.  Smith  leaves  a  certain  place  and  walks  at  the  rate 
of  4  nil.  an  hour  for  4  hr.  Jones  leaves  the  same  place 
an  hour  after  him,  and  ri.linj<  u  wheel  nmhes  the  same 
<lestumti(m  an  hour  l.cfon'  him.  Find  graphically  Jones' 
rate  and  when«  he  overtakes  SmiJh. 

11.  81000  is  lent  at  (i  '  simple  interest.  Draw  a  graph 
to  show  the  amount  after  1,  2,  8,  4,  .5  j-rars. 

Is  the  amount  proportional  to  the  time  ? 

Is  the  intere.«:t  proportional  to  the  time  ? 

12.  Illu.strate  graphically  the  following :    The  mean 
temperature  in  Ontario  during  1906  was  as  follows :  Jan 
^6o  ,  Feb.  J8  ,  March  28.  April  48°,  May  53.5",  June  65° 
July  68",  Aug.  70",  Sept.  63  ,  Oct.  47.5°. 
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18.  The  sex  of  i),.-.  convicts  iu  Canada  from  1901  to 
l>5  i8  shown  in  t'     followinir  table :  -_ 


19U3 


Six 


'«'!      I     isnz 


19M 


imt 


Male. . . 
Feiiialu. 


1104    1228 
9'  22 


1305     1348 
23      10 


Illustrate  gia  )li ica ! . ' 


14.  An  iron  nil  is  ](»  ir  long  when  tlie  temperatiir 
0*  Cent.,  and  t!ir  Hmounts  by  whi«'h  it  expainlH  w] 


e  18 
paiHlM  when 


lieatwl  are  given  by  the  foil 

owing  tablt 

Tkmi'kmatuhk  in 

DKtiHKKM  (^BNTIORADB 

0 

.022 

10* 

1.V 

.086 

&')• 

Xt' 

Exi>an.si«m  in  indies  . .  . 

.043 

.mrt 

.108 

.13 

Draw  the  graph. 

16.  If  cloth  cost  12j('.  per  yard,  construct  a  graph  for 
reading  oflf  the  pri  e  of  any  number  of  yards. 

16.  The  heights  of  the  barometer  at  <iifferent  heights 
in  thousands  of  feet  above    sea-level  are  given  in  tli, 
following  table  :  — 


Hkiofit  Above 
Sea-Lkvki, 


Hfight  of  Barniueter.. . . '  3o.  1 


2.5 


ill 


20.  (! 


1,1 


17.1 


14.3 


^ 


11 


(o)  Construct  a  graph  to  illustrate    the  fall  of  tb.f 
barometer  due  to  increase  of  height  above  sea-level. 
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(6)  Estimate  the  height  of  the  barometer  at  30()0  ft 
2000  ft.,  and  8()'K)  ft.  above  sea-lev*-!. 

17.  If  cloth  costs  12  per  yard,  construct  a  graph  for 
readingoflf  the  priceof  anynumber  of  yard8,a8  2i,3|,4,etc. 
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Thus  it  is  seen  that  2.}  yd.  cost  r>;  3j  yd.  cosi  16.50,  etc. 

18.  In  a  Reaumur  thermometei  flu'  freezing  point  is 
at  0°  and  the  boiling  point  at  80  .  Tl  -^  corresp.  .ding 
points  on  the  Centigrade  thermometer  ase  0   and  1  »0°. 

^  (a)  Construct  a  graph  for  converting  K.  uegre.  ,  into 
C.  degrees  and  vtre  versa. 

(h)  Read  oflF  10  R.  in  C.  degi-ees  and  1  ,  <  V  in  H.  degn-es. 

19.  The  public  debt  of  Canada  :  i  it  lious  of  dollars  is 
given  in  the  following  table  for  tL  -  y -ars  stated  :  — 


Vkar 


1875 


1880 


UHi 


1«"!»* 


i>m 


1900 


1906 


De».t 


151 


191 


i'64   I  s"  J  i   3i« 


346 
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Draw  a  graph  to  show  how  the  debt  increased  year  by 
year. 

20.  The  following  graph  shows  the  fluctuations  in 
Canadian  Pacific  Railway  Stock  during  the  month  of 
October,  1906 :  — 
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(a)  Wliat  was  the  price  of  this  stock  on  the  Ist,  5th 
12th,  19th,  and  31st? 

(6)  What  was  the  highest  and  the  lowest  price  during 
the  month  ? 

21.  If  tea  cost  2s.  6rf.  ])er  pound,  construct  a  graph  for 
reading  off  the  price  of  any  number  of  pounds. 

22.  The  temjierature  of  a  room  taken  at  every  hour  of 
the  day  from  8  a.m.  until  4  p.m.  is  given  in  the  followimr 
table  :  —  ^ 


Tims 

8 

9 

10 

57 

11 

12 

1 
63 

2 
61 

3 

58 

4 

Temperature 

55 

56 

59 

61 

57 

(a)  Construct  a  graph  to  show  the  variation  of  tempera- 
ture throughout  the  day. 

(h)  Read  off  the  temperature  at  12.30  and  2.30. 
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23.  The  populations  of  England,  Scotland,  and  Ireland 
m  millions  are  given  in  the  following  table  for  the  various 
dates  :  — 


TiMB 


England 
Scotland 
Ireland. . , 


1841 


1  r>.0 


8.1 


1851 


17.8 
2.9 
6.5 


1H61 

1871 

1881 

1800 

IflDl 

20.1 

22.8 

26.1 

29.0 

32.6 

3.1 

3.4 

3.7 

4.0 

4.6 

5.8 

5.3 

5.2 

4.8 

4.4 

(a)  Construct  graphs  to  show  the  population  of  these 
countries  during  this  period. 

(6)  Exhibit  all  these  uix)n  the  same  diagram. 

(c)  Estimate  the  i)opulation  of  the  three  kingdoms  in 
1876  and  1895. 

24.  The  number  of  miles  of  railway  comi)leted  in 
Canada  is  given  in  the  following  table  for  the  years  statt^d, 
in  thousands  of  miles. 


Vkak 

ISOI 

18.3 
2.7 

1»I2 

1903 

loot 

19.fi 
3.3 

190S 

Milfcs  of  railway  conipleteil. . . . 
Mile.s  of  sidings 

18.9 
2.8 

19 
3 

20.6 

3.6 

(a)  Draw  a  graph  to  show  how  the  mileage  increased 
year  by  year. 

(h)  Show  graphically  the  increa.«e  in  the  length  of  the 
sidings. 

(e)  Show  both  curv.'s  in  the  same  figure. 
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MENSURATION 

I.     THE  RECTANGLE 

16.  The  unit  of  measurement,  by  which  we  measure 
Area  or  Surface,  is  derived  from  the  unit  of  Length.  Thus, 
if  A\e  take  an  inch  as  the  unit  of  length,  and  construct  a 
square  whose  side  is  an  inch,  this  Square  Inch  may  be 
taken  as  the  unit  of  Area,  and  the  measure  of  any  given 
area  will  be  the  number  of  times  it  contains  this  unit. 

Let  a  b  d  c  be  a  rectangle,  and  lot  the  side  a  b  be  8 
inches  in  length,  and  the  side  a  c  4  inches  in  length. 


a 


Then,  if  the  Unit  of  Length  be  an  inch,  the  measure  of  a  b 
is  8,  and  the  measure  of  a  c  is  4. 

Divide  a  b,  a  c  into  eight  and  four  equal  parts,  respec- 
tively, and  draw  lines  through  the  points  of  division  par- 
allel to  a  c,  a  b,  respectively.  Then  tlie  rectangle  a  b  d  c 
if*  divided  into  a  number  of  equal  squares,  each  of  which 
is  a  square  inch. 

If  one  of  these  squares  be  taken  as  the  Unit  of  Area,  the 
measure  of  the  area  of  rf  b  d  c  "vill  be  the  number  of  these 
squares. 
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Now  this  number  is  the  same  as  that  obtained  by  mul- 
tiplying the  measure  of  a  b  by  the  measure  of  a  c ; 

that  is,  measure  ofabdc  =  4x8  =  32' 

.*.  area  of  a  b  d  c  is  ^2  sq.  in. 

Hence,  to  find  the  area  of  a  rectangle, 

Multiply  the  measure  of  the  length  by  the  mouure  of  the  breadth, 
and  the  product  will  be  the  measure  of  the  area. 

Exercise  XLIV 

1.  Find  the  area  of  the  rectangles  having  the  following 
dimensions  :  — 

'^  (a)  22 J  ft.  by  13^  ft.  (<i)  17  ft.  5  in.  by  8  yd.  2  ft. 

(6)  5  ft.  4  in.  by  2  ft.  3  in.    (e)  7  yd.  2  ft.  by  5  yd.  6  in. 
(c)  7.08  m.  by  5.5  dm.      ^c  (/)  6.4  dm.  by  7.05  cm. 

2.  Find  the  area  of  the  squares  whose  sides  Imve  the 
following  lengths : — 

(a)  37i  yd.  {d)  9  ft.  7  in. 

(h)  17|  ft.  x(e)  15  yd.  2  ft.  3  in. 

>  (c)  3  m.  6  dm.  (/)  5  dm.  9  cm. 

3.  Find  the  breadth  of  the  following  rectangles,  having 
given  the  area  and  length  :  — 

*{a)  Area  854  sq.  ft.  84  sq.  in.,  length  97  ft.  8  in. 

(6)  Area  1  ac,  length  440  yd. 
ji  (c)  Area  5  ac,  length  275  yd. 

(d)  Area  5  ac.  1  ro.  36  po.,  length  267  yd.  2  ft. 
^  (e)  Area  75  ares,  length  125  m. 

4.  What  are  the  sides  of  the  squares  whose  areas  are 
;  (a)  1178  sq.  yd.  7  sq.  ft.         (6)  33  ac.  4305  sq.  yd. 
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6.  The  perimeter  of  a  square  and  a  rectangle  are  each 
ItlCi  in.  Find  the  difference  in  their  areas,  the  sides  of  the 
rectangle  being  in  the  ratio  of  2  to  3. 

I.     Painting,  Kalsomining,  and  Paving 

IT.  The  unit  of  measurement  of  painting,  kalsomining, 
and  paving  is  the  square  yard. 


Exercise  XLV 

1.  How  many  square  yards  of  painting  are  there  in  a 
rectangular  floor  30  it.  by  26  ft.? 

2.  Find  the  cost  of  paving  a  street  half  a  mi'.e  long  and 
66  ft.  wide,  at  45c.  per  square  yard. 

^  3.  What  will  it  cost  to  kalsomine  a  close  l)oard  fence 
6  ft.  high  round  a  lot  66  ft.  frontage  and  200  ft.  deep,  at 
10c.  per  square  yard  ? 

4.  Find  the  cost  of  kalsomining  the  ceiling  of  a  rectan- 
gular hall  80  ft  by  60  ft.,  at  20c.  per  square  yard. 

6.  Find  the  cost  of  painting  the  shingles  of  a  bam 
«  60  ft.  long,  the  rafters  being  24  ft.  long  on  each  side,  at 

15c.  per  square  yard. 

^       6.  What  will  it  cost  to  paint  the  floor  of  a  kitchen 
3.5  m.  by  2.75  m.,  at  25c.  per  square  metre? 

7.  A  close  board  fence  140.25  m.  long  and  1.8  m.  high 
is  to  be  painted  at  a  cost  of  27ic.  per  square  metre.  Find 
the  cost.  * 

8.  The  cost  of  painting  the  floor  of  a  rectangular  room 
7    24  m.  long,  at  30c.  per  square  metre,  Vas  8133.20.     Find 

the  width  of  the  room. 
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FLOOR- PL-AN    OF    ROOM 
SCAufr,  liN.a  IOft. 


9.  («)  How  nmth  luinlx-r  will  1,,.  j,  quiml  1.,  fl.H.r  this 
room  ? 

(6)  Find  the  perimeter  of  the  room. 


smith's     farm 

ScALt,  liN.sHALPMlLe. 


y    10.  (a)  Find  the  perimeter  of  the  farm. 

(6)  How  many  acres  does  Smith's  farm  (..ntain  ? 

U.  Find  the  cost  of  kalson.ininj?  both  si.les  of  a  <.|c»se 
board  fence  6  ft.  high  round  a  rectangular  lot  66  ft.  by 
126  ft.,  at  10c.  per  square  yard. 
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II.    Lathing  and  Plastering 

T8.  Laths  are  sold  by  the  bunch.  Eacli  lath  is  4  ft. 
long  and  1 J  in.  wide,  there  being  50  in  a  bunch.  They 
are  laid  about  three-eighths  of  an  inch  apart  and  con- 
tractors estimate  that  a  bunch  of  luths,  allowing  for 
wa  te,  will  cover  3  sq.  yd.  of  surface. 

Lathing  and  plastering  are  estimated  by  the  square 
yard.  In  actual  practice,  however,  only  half  the  area  of  the 
openings  in  the  walls  is  subtracted.  The  nearest  whole  num- 
ber of  square  yards  in  the  remainder  is  the  area  for  which 
the  lather  and  plasterer  is  paid. 


Exercise  XLVI 

1.  How  many  square  yards  of  plastering  are  there  in 
the  ceiling  of  a  room  30  ft.  by  24  ft.  ? 

2.  How  many  square  yards  of  surface  are  there  in  the 
/    walls  and  ceiling  of  a  room  36  ft.  long,  26  ft.  wide,  and 

15  ft.  high? 

8.  A  hall-way  15  m.  long,  2.5  m.  wide,  and  3.25  m. 
high  is  to  be  lathed  and  plastered  at  50c.  per  square 
metre.     Find  the  cost. 

4.  If  a  bunch  of  laths  covers  2.75  sq.  m.,  how  many 
f  bunches  are  required  for  a  hall  20  m.  long,  15  m.  wide, 
and  6  m.  high,  allowing  for  4  doors  and  10  windows, 
each  having  an  average  area  of  28.8  sq.  m.  ? 

6.  A  rectangular  room  24  ft.  by  18  ft.  and  12  ft.  high 
with  one  door  8  ft.  by  4^  ft.  and  3  windows  each  6  ft.  by 
4  ft.  and  a  base-board  1  ft.  wide  is  to  be  lathed  and 
plastered  at  30c.  per  square  yard.     Find  the  cost. 


6.  Find  the  cost  of  lath 


ing  and  plastering  the  walls 


^. —  v.v^ov  V,..  i.*ii»iug  ttiiu  pmsieriug  me  walls 

^  and  ceilings  of  the  ground  floor  of  a  house  of  which  the 
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follomng  is  the  floor  plan,  the  rooms  being  of  »  uuiform 
height  of  11  ft.,  at  42e.  per  square  yard :- 


HTL 


III.    Carpeting  Rooms 

1».  Carpets  are  manufactured  in  various  widths  and 
are  sold  by  the  linear  yard.  A  yard  of  carpet  is,  thus 
simply  a  Btnp  three  feet  in  length,  regardless  of  the  width ' 


256 


Abithmetio 


Dealers  will  not  cut  a  strip,  therefore  a  whole  strip  must 
1m!  purchased  where  a  fractional  width  is  required. 

Exercise  XLTII 

1.  How  many  yards  of  carpet,  27  in.  wide,  strips  run- 
ning,' lengthwise,  will  be  required  for  rooms  whose  diraen- 
kIous  are 

(a)  1.-)  ft.  by  13  ft.  (c)  35  ft.  4  in.  by  27  ft.  3  in. 

(h)  22  ft.  4  in  by  27  ft.  3  in.     (rf)  25  ft.  by  12  ft.  6  in.  ? 

2.  Find  the  expense  of  carpeting  rooms  whose  dimen- 
sions ure 

I    (a)  18  ft.  by  14  ft.,  with  carpet  30  in.  wide  at  «1  a 
yard. 

(/»)  22  ft.  by  15^  ft.,  with  carpet  27  in.  wide  at  $1.80  a 
yard. 

(c)  29,ft.  9  in.  by  23  ft.  6  in.,  with  carpet  a  yard  wide  at 
01.08  a  yard. 

(d)  34  ft.  8  in.  by  13  ft.  3  in.,  with  carpet  f  yd.  wide  at 
3s.  4jrf.  a  yard. 

(e)  11  m.  5  dm.  by  8  m.  8  cm.,  with  carpet  7.5  dm.  wide 
at  $1.25  a  metre. 

(/)  (1)  16.5  m.  by  14.36  m.  with  carpet  9  dm.  25  cm. 
wide  at  6.5  francs  per  yard. 

(2)  What  will  this  room  co'^o  to  carpet,  in  Canadian 
currency,  a  franc  being  19^  cents  ? 

3.  (a)  Find  the  cost  of  covering  the  hall  ar  '  the 
kitchen  of  the  house  the  floor  plan  of  which  is  giv:  >  in 
Exercise  Xr.VI,  with  linoleum  at  $1.25  per  square  yard. 

(6)  The  floors  of  the  parlor  and  dining  rooms  are  laid 
in  quarter-cut  oak.  Find  the  cost  of  the  flooring  for 
these  rooms  at  $105  per  M. 
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(c)  The  height  of  the  ceilings  beinir  10  ft  6  i„     fln^ 

.      the  costof  iHthingand  pla«tenn'g  the  g^oll^,"^;^^^^ 

at  4oc.  per  square  yard.     What  quantity  of  lath  wU?^ 

required  for  the  work  ?  ^  /     *  '»in  wuj  oe 

IV.    Papering 

single  rolls  8  yd.  ...ng,  or  in  double  roll.  10  v<l.  i„„. 
A  d.aler  wm  not  ..11  a  fnutiou  of  a  roll.     For  i.istan.    if 
'^  >U     linear  nK'a.suron.,.nt,  are  nniuirod,  the  cu«.tomer 
".nst  buy  10  single  rolls  or  5  double  rolls. 

Deductions  for  doors,  windows  and  fireplace,  etc.,  must 
1)0  made  m  practice.  ' 

Exercise  XL VIII 

.iol.^  ^It"!- ''  ''^"'""  "'  ^'"''"""^  '■'"'""*  ^^'^•"^^'  '""^-n- 

(«)  Lerigth,  18  ft.;  breadth,  14  ft.;   height,  S  ft  •  with 
paper  18  m.  wide  at  20o.  a  yard.  «     '      "•  -  wufi 

(A)  Length.  20  ft.  G  in.; 'breadth,  17  ft.  4  in 
'f  ft.;  with  paper  21  in.  wide  at  10c.  a  yard 

(c)  Length,  30  ft.  8  in.;   breadth,  26  ft    5  in  • 
10  ft.  6  m. ;  with  paper  2  ft.  wide  at  M.  a  yard   ' 

('?)  Length,  26ft.;   breadth,  21  ft.;   height,  10  ft  •  with 
paper  21  in.  wide  at  9rf.  a  yard,  allowing  for  a  La 
Mhich  IS  5  ft  3  in.  bv  4  ft.,  a  door  which  is  7  ft.  by  4V  t 
and  two  windows,  each  6  ft.  by  3^  ft.  '     "' 

nfl'lT^  *^f  '''^'"''  "^  ^'"f^""«  ^h^'  ^^^"«  "'Hi  ceiling 
of  a  rectangular  room  24  ft.  by  21  ft.  and  12  ft.  high  with 

3  dooi^  8  ft  by  4  ft.,  and  3  windows  7  ft.  bv  4  ft    and 
the  paperhanger  being  4^  days  at  the  job  at  v^3.25  per' day 


bt'ight, 
height. 
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8.  A  rectangular  room  21  ft.  by  18  ft.  and  10  ft.  high 
has  2  doors,  each  7  ft  by  4  ft.,  3  windows,  i-ach  fi  ft.  by 
3  ft.,  and  a  fireplace  and  mantel  6^  ft.  by  4  ft.  Find  the 
cost  of  papering  this  r<M»in  with  pajxr  21  in.  wide  at  56c. 
per  double  roll,  the  workman  being  6^  days  at  82.75  at 
the  job. 

IL    THE  PARALLELOGRAM 

81.  A  Parallelogram  is  a  quadrilateral  figure  whose 
opposite  Bides  are  parallel. 


e 

ba 

• 

/ 

t 

— 

/ 

/ 

.i 

c 

Hi 

From  the  above  figures  it  is  easily  seen  that  a  parallel- 
ogram can  be  changed  into  a  rectangle  whose  length  is  the 
length  of  the  parallelogram  and  whose  breadth  is  the  per- 
pendicular width,  or  altitude  of  the  parallelogram. 

Exercise  XLIX 

1.  Find  the  area  of  the  following  parallelograms  : 

(a)  7  po.  in  length  and  22  yd.  in  width. 

(A)  7  yd.  2  ft.  in  length  and  2f  yd.  in  width. 

(c)  17  ft.  9  in.  in  length  and  14  ft.  3  in.  in  width. 

(d)  17  m.  8  cm.  in  length  and  15  m.  5  dm.  in  width. 

2.  A  parallelogram  is  352  yd.  long  and  contains  10  ac 
>    Find  its  width. 

8.  Find  the  area  of  a  field  half  as  long  and  half  as  wide 
r  as  that  in  example  2. 
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4.  There  are  two  fields  in  the  shape  of  parallelograms 
of  e<iual  areas.     Their  lengths  are  1344  vd.  and  11 H4  yd 
resiHHtively.     The  width  of  the  fonne/is  945  yd.     Find 
the  width  of  the  lattir. 

6.  The  length  of  a  parallelogram  is  88  ft     If  its  width 
is  increased  by  8  ft,,  the  area  will  l)e  616  sq.  yd.     Find 
'the  original  width. 

III.     THE  TRIANGLE 

855.    To  find  the  area  of  a  Triangle. 

a 


By  drawing  a  straight  line  through  a  parallel  to  b  c  and 
another  through  c  parallel  to  b  a,  it  becomes  evident  that 
the  area  of  the  triangle  a  b  c  iH  half  the  area  of  a  parallel- 
ogram on  the  same  base  and  of  the  same  altitude  as  the 
triangle. 

Hence,  to  find  the  area  of  a  triangle,  take  half  the  area  of  a  paral- 
Wogram  whose  base  is  equal  to  that  of  the  triangle  and  whose 
breadth  IS  equal  to  the  altitude  of  the  triangle.  ««  wnose 

Exerrlse  L 

1.  Find  the  area  of  each  of  the  following  triangle.-*,  the 
ba.«.e  and  i>eri)endieular  upon  the  base  from  the  opposite 
angle  Iwing  respectively  : — 

(a)  22  ft.  6  in.  and  9  ft.  4  in. 

(b)  12  ft.  9  in.  and  9  in. 

(c)  45  chains  16  links  and  24  chains. 

(d)  56  m.  5.5  dm.  and  32  ni.  7.5  dm. 


m\ 
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2.  The  area  of  a  triangle  i«  63  m\.  yd.  Tlie  length  of 
one  Bido  is  42  ft.  Find  the  length  of  th«>  |ieri>endicular 
upon  this  side  from  the  opiMwite  angle. 

8.  The  area  of  a  triangle  w  5  ac  3(i  »q.  i»o.  and  it«  base 
is  3|  chains  long.  Find  the  length  of  the  perjMndicular 
from  the  opposit*;  angle  upon  the  Imw. 

4.  The  area  of  a  triangle  is  134  scj.  yd.  64  pq.  in.  The 
jK'rpendicular  from  an  angle  to  tlie  opiKMsite  side  is  10  ft. 
2  in.  long.     Find  the  length  of  thi«  side. 

6.  The  area  of  a  triangle  is  45.6  nq.  ni.  and  its  l)ase  is 
24  m.  long.  Find  the  length  of  the  perin-ndicular  from 
the  opposite  angle  upon  the  base. 

IV     IRREGULAR  QUADRILATERALS 

83.  A  Trapezoid  ia  a  quadrilateral  having  two  of  its 
sides  pamllel. 

84.  To  find  the  area  of  a  Trapezoid. 

When  the  lengths  of  the  parallel  sides  and  the  perpen- 
dicular distance  between  them  are  known,  by  drawing  a 
diagonal,  it  is  obvious  that  the  trapezoid  is  divided  into 
two  triangles  of  which  the  bases  and  perpendicular  heights 
are  known,  and  hence  their  areas  may  be  determined  and 
thus  the  area  of  the  trai)ezoid  is  determined. 

Ex.  Find  the  area  of  a  trapezoid,  the  parallel  sides  of 
which  are  20  in.  and  14  in.  long,  respectively,  and  the 
perpendicular  distance  between  them  9  in. 

Area  of  a  triangle  with  base  20  in.  =  ('5°  x  9)  sq.  in. 
"  "  "         14in.  =  (Vx»)8q.  in. 

"        trapezoid  =  { («,»-  +  V )  x  9 }  «!.  in. 

f/20  +  14\     ^) 
^i^^_____jx9J8q.in. 

=  1.')3  sq.  in. 
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Hence,  to  find  the  area  of  a  trap*  zoiil, 

Multiply  the  meamirt  of  half  the  sum  of  the  two  parallel  eidea  by 
the  meaaure  of  the  perpendicular  diatance  between  them,  and  the 
result  will  be  the  meaaure  of  the  area. 

H5.  To  find  the  area  of  any  quadrilateral,  the  diagonal 
and  perpendicnlara  on  it  from  the  opposite  angles  being 
given. 

It  is  obviouK  that  tli*>  '1i»VK«'iml  diviilex  the  quadrilaterHl 
into  two  triangles,  ili«  area  of  ea*-  i  of  whi^h  can  be 
found  from  the  mea^-  n»in<'ut8  given 

Ex.  Find  the  an  a  (»f  un  -rreLiua  «|uiulrilater8l,  the 
diagonal  of  which  is  '>0  im-hf^  !  m^  and  t  !u^  perpendiculars 
upon  it  from  the  opposite  corjit-rs  are  2."»  inches  and  31 
inches  respectively. 

Area  of  triangle  with  altitude  2r)  in.  =  (*/  x  50)  Hti-  in. 
"  "  "  31  in.  =(V  X  50)  811.  in. 

"      quadrilateral  -  {(V  +  V )  "^  •'^•>}  8«1-  '»• 


l/iri  +  siX         1 


in. 

=  (28xi)0)  is<|.  in. 
=  U(Mt  scj.  in. 

Hence,  to  flud  the  area  of  au  irregular  (quadrilateral, 

Multiply  the  meaaure  of  half  the  sum  of  the  two  perpendiculars 
by  the  measure  of  the  dia^nal,  and  the  result  will  be  the  measure 
of  the  area. 

Exerrlae  LI 

1 .  Find  the  area  of  a  trapezoid  whose  parallel  sides  are 
85  ft.  and  110  ft.,  and  the  dLstauce  'oetween  them  is  200  ft. 

2.  How  many  acres  are  theie  in  a  flelJ  in  the  form  of 
a  trapezoid,  the  parallel  sides  beiug  650  links  and  850 
links,  and  the  distance  between  them  2 J  chains? 


I 
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8.  How  many  ares  are  there  in  a  field  in  the  form  of 
a  trapezoid,  the  parallel  sides  being  175.8  m.  and  225.6  m. 
in  length,  and  the  distance  between  them  75.5  m.  ? 

4.  The  area  of  a  trapezoid  is  306  sq.  yd.  and  the 
/A  parallel  sides  are  81  ft.  and  72  ft.  in  length.    Find  the 

distance  between  them. 

5.  Find  the  surface  of  a  board  18  in.  wide  at  one  end, 
25  in.  at  the  other,  and  16  ft.  long. 

6.  A  BCD  is  an  irregular  quadrilateral.    The  diagonal 
,     A  C  is  7G0  links  long,  and  the  perpendiculars  upon  A  C 

from  B  and  D  are  1  chain  and  1  chain  18  links,  respec- 
tively.    Find  the  area  of  A  B  C  D. 

7.  The  area  of  a  trapezoid  is  10.12  ares.  One  of  the 
parallel  sides  is  20  m.  long,  and  the  distance  between 
the  parallel  sides  is  40  m.  Find  the  length  of  the  other 
parallel  sidt. 

V.    THE  RIGHT-ANGLED  TRIANGLE 

Ex.  1.  A  rectangular  bowling-green  is  56  yd.  long, 
and  42  yd.  broad.  Find  the  distance  from  corner  to 
comer. 

86*  By  Euclid  I.,  47,  we  know  that  in  a  right-angled 
triangle  the  square  on  the  side  opposite,  the  right  angle 
is  equal  to  the  sum  of  the  squares  on  the  sides  containing 
the  right  angle. 

Hence,  the  square  of  the  measure  of  the  side  opposite 
the  right  angle  is  equal  to  the  sum  of  the  squares  of  the 
measures  of  the  sides  containing  the  right  angle. 
Thus,  in  our  present  example, 

square  of  measure  of  distance  from  corner  to  comer 

=  (56  X  6«)  4-  (42  X  42)  =  4900  ; 

.*.  distance  is  70  yd. 
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For  those  who  have  uot  studied  geometry,  the  follow- 
ing concrete  proof  is  given :  - 

In  figure,  take  h  d  =  g  c  Then  the  square  on  g  c  is 
equal  to  the  square  on  h  d.  b  h  d  is  a  right-angled 
triangle,  and  the 
squares  abdc,  efcg 
are  the  squares  on  its 
sides.  Move  each  of 
the  triangles  h  e  g, 
b  h  d  along  the  hypo- 
thenuse  of  the  other, 
without  rotation  into 
positions  a  b  k,  e  f  k. 
The  figure  formed  is 
the  square  on  b  h,  the 
hypothenuse  of  the 
right-angled  triangle 
b  h  d,  and  is  evidently  equal  to  the  sum  of  the  squares 
on  its  sides. 

Exercise  LI  I 

1.  Find  the  hypothenuse  of  each  of  the  following 
right-angled  triangles  whose  base  and  perpendicular  are 
respectively : — 

(a)  40  ft.  and  42  ft.  (c)  153  ft.  and  104  ft. 

(h)  119  in.  and  120  in.      {(1)  210yd.  and  176  yd. 

2.  Fir  J  the  base  of  each  of  the  following  right-angled 
triangles,  the  hypothenuse  and  perpendicular  being 
respectively  : — 

(a)  410  in.  and  16fi  in.       (c)  1013  yd.  and  45  yd. 
(6)  617  ft.  and  105  ft.       (d)  557  in.  and  165  in. 
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8.  Find  the  perpendicular  of  the  following  right-angled 
triangles,  the  base  and  hypothenuse  being  respectively : — 

(a)  510  yd.  and  514  yd.     (c)  624  in.  and  802  in. 

(h)  2380  ft.  and  2381  ft.     (d)  1950  ft.  and  !>146  ft. 

4.  A  ladder  41  ft.  long  stands  erect  close  to  the  wall  of 
f  a  building.    How  many  inches  will  its  top  fall  if  the  foot 
is  drawn  out  9  ft.  from  the  wall  1 

6.  A  rectangular  field  is  330  yd.  long  and  104  yd.  wide. 
f     Find  the  distance  from  corner  to  corner  along  the  diagonal. 

6.  One  end  of  a  rope  145  ft.  long  is  tied  to  the  top  of 
a  pole  144  ft.  high,  and  the  other  is  fastened  to  a  peg  in 
the  ground.  If  the  pole  is  vertical  and  the  rope  tight, 
find  how  far  the  peg  is  from  the  centre  of  the  pole  at  the 
ground. 

7.  Find  the  cost  of  fencing  iu  a  piece  of  ground  in  the 
form  of  a  right-angled  triangle  whose  base  is  792  ft.  and 
perpendicular  1175  ft.  at  10c.  per  yard  1 

8.  A  rectangular  plantation,  whose  width  is  88  yd., 
contains  2j  ac.  Find  the  distance  from  corner  to  corner 
on  the  diagonal. 

9.  The  area  of  a  square  is  390625  sq.  ft.  What  is  the 
leng'Ji  of  the  diagonal  ? 

10.  A  man  carrying  a  ladder  50  ft.  long,  places  it 
upon  the  street  in  such  a  position  that  it  will  exacttly 
reach  a  window  28  ft.  high  on  one  side,  or  another 
window  36  ft.  high  on  the  other  side.  Find  the  width 
of  the  street. 

11.  A  pole  98  ft.  high  breaks  off  and  the  top  strikes 
the  ground  84  ft.  from  the  centre  of  the  pole  at  the 
ground.     Where  did  tlie  pole  \\rvnk  i 
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12.  .  rope  10G.6  ft.  long  will  just  reach  from  one  side 
of  a  street  to  the  top  of  a  house  87  ft.  liifrh,  exactly 
opposite.    How  wide  is  the  street  ? 

1 8.  Each  equal  side  of  an  isosceles  triangle  is  twice  as 
long  as  the  base,  which  is  48  ft.  long.    Find  the  altitude   ^ 
of  the  triangle. 

8T.  To  find  the  length  of  a  perpendicular,  let  fall  upon 
the  longest  side  of  a  triangle  from  the  opposite  angle. 

Ex.  1.  The  sides  of  a  triangle  are  8,  15,  and  17  units 
in  length.  Find  the  length  of  the  perpendicular  upon 
the  longest  side  from  the  opposite  angle. 


In  the  diagram  let  a  b  contain  15  units ;  a  c,  H  units ; 
cb,  17  units;  the  perpendicular,  p  units;  and c d,  x  units. 

'^^'"«  y''+(17-.r)2  =  225.  (1); 

alsoy>2+.rs=04  (2). 
Suhtracting  (2)  from  (i) 

.-.    289-.S4j-=161  ; 

r  =?T. 

Substitute  this  value  for  x  \n  (2) 
«wd  ;>=*+(??)*  =  04; 
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Exercise  LIII 

1.  Find  the  length  of  the  perpendicular  dropped  upon 
the  longest  side  of  each  of  the  following  triangles  from 
the  opposite  angle  : — 

(a)  Sides  are  3,    4,  and    T)  in.  long,  respectively. 

(6)      "      "    5,  12,  and  13  in.     " 

(c)      "      "    7,  24,  and  25  cm. 

(rf)      "       "    9,  40,  and  41  in. 

(e)      "      "  11,  60,  and  61  dm.    '•  " 

88.  To  find  the  area  of  a  triangle,  the  lengths  of  the 
three  sides  being  given. 

Let  a  b  C  l>e  a  triangle 
having  its  tliree  .sides  a  b 
=  c,  b  C  —  a,  and  a  C  —  ^'. 

Let  the  ])eri)endicular 
a  d  be  drawn  on  b  C. 

Let  b  d  =  jr. 

Then  d  C  will  equal 
a  -  .r. 
Now,  a  d*  =  c^  -  x«,  and  a  d^  =  f>-  -  (a  -  x)\ 

.-.  c^  _  ,.2  _  f,2  _  („  _  ^)3  ^  /,2  _,  a^  +  2ax-  x» 


But 


X- 


ad*=c2-x2 


•2a 


=bd 


_  (a-^h  +  c)  {a  +  e~h)  (/>  +  a  -  c)  {f>  +  c-a) 
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/.  ad=- V(«  +  A  +  c)  {a+c-/>)  {f}  +  a-c)  {b  +  c-n) 
.'.  area  of  triangle 

=  '2  X  2a  ^^"  +  ''  +  '■)  ("  +  *•  -  '')  C'  +  «  -  '•)  C'  +  c-a) 

=  i  >/(a  +  />  +  c)  (/I  +  c  -  A)  (/>  +  <i  -  f)  (/>  +  c  -  a) 

Now,  let  «  +  A+c=2»(l) 

Subtract  2/>  and 

a  +  />  +  c -2/y  =  2/»    -2/> 

or  a  +  c-   i  =  2  (*-/>) 

Similarly  h  +  a-  c  =  2(ii-r) 

f)  +  r  -    rt  =  2  ('<-«) 
.'.  area  of  trianjifle 

=  i  V2«  X  2  («  -  A)  X  2  («  -  c)  X  2  («  -  a) 

4     , 

=  _^  V  *  ("  -  /')  (»  -  f)  (1  -  a) 


—      \  lt{g  -It)  (k  -  /,){x-  (•). 

RuLK. — From  half  the  sum  of  the  threi»  sides  subtract  each  side 
separately.  Multiply  the  measures  of  the  half  sum  and  of  the  three 
remainders  together,  and  extract  the  sqioare  root  of  the  product 
The  result  will  be  the  measure  of  the  area. 


Exercise  LIV 

1.    Find    the    ana    of  the   trianghs    whose   sides  are, 
respectively,  as  follows  :— 

■  (a)  o7  yd.,  60  yd.,  and  111  yd. 
/(ft)  50  ft.,  40  ft.,  and  80  ft. 

(c)  12o  yd.,  85  yd.,  and  00  yd. 
*(rf)  13  eh.,  14  eh.,  and  15  eh. 

(e)  29  dm.,  52  dm.,  and  69  dm. 

(/)  375  ch.,  143  eh.,  and  296  eh. 


19^,-, 
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2.  The  sides  of  a  quadrilateral  figure  are  123  ft.,  208  ft, 

116  ft.,  and  231  ft.  respectively,   and  the  diagonal,  from 

the  first  to  the  third  comers,  is  325  ft.     Find  the  area. 

8.  The  three  sides  of  a  triangle  are  13  ft.,  14  ft.,  and 

^   15  ft.     Find  the  length  of  the  three  perpendiculars  from 

the  angles  on  the  opposite  sides. 

4.  A  B  C  D  is  a  four-sided  figure.     B  C  is  parallel  to 
H     A  D ;  A  B,  B  C,  and  C  D  are  each  325  ft.  long,  and  A  D 

is  733  ft.     Find  the  area. 

5.  The  area  of  a  triangle  is  690  sq.  ft,  and  the  lengths 
of  the  perijendiculars  from  the  angles  on  the  opposite  sides 
are  47^ J  ft,  26/^  ft.,  and  20  ft.  respectively.  Find  the 
triangle. 

VI.     THE  CIRCLE 

80.  It  is  found  that  if  the  length  of  the  circumference 
of  a  circle  be  divided  by  the  length  of  the  diameter,  the 
quotient  is  3. 1415. ..,  or  about  3f .  This  is  usually  denoted 
by  the  Greek  letter  v. 

In  the  following  examples  regard  ir  as  3|. 


Exercise  L¥ 

1.  Find  the  circumference  of   each  of  the    following 
circles : — 

(a)  Diameter  is  14  in.  long,      (c)  Diameter  is  7912  mi.  long. 
(6)  Diameter  is  6.3  ft  long,    (d)  Diameter  is  483  ft.  long. 

2.  Find  the  diameter  of  each  of  the  following  circles 
whose  circumferences  are,  respectively  :  — 

(a)  187  ft  (d)  11  ft  11  in. 

(6)  68.2  ft  (e)  25.3  mi. 

(c)  1.54  m.  (/)  825  cm. 
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8.  Find  the  circumference  of  each  of  the  following  cir- 
cles whoBe  radii  are,  nsjpectively  :— 

((t)  1  ft.  9  in.  (c)  4  ch.  7(5 1. 

(ft)  5  yd.  1  ft.  4  in.  (rf)  7  y,}.  2  ft.  4  in. 

4.  The  radius  (»f  a  circle  is  5  ft.  3  in.  Find  the  lenjrth 
of  an  arc  of  10  ;  of  12°;  of  16  ;  of  75°. 

6.  A  farmer's  n)ller  is  6  ft.  S  in.  long  and  21-  ft  in 
diamet.r.  Fin<l  the  area  of  the  surface  passed  over  in 
makmg  140  complete  revolutions. 

6.  A  carriage  wheel  is  1.75  ni.  in  diamet*>r.  How  often 
will  it  turn  in  going  25  km.  ? 

7.  The  inner  circumference  of  a  circular  road  is  8872  ft 
long.     The  road  is  42  ft.  wide.     Find  the  length  of  the 
outt'T  circumference. 

8.  The  minute-hand  of  a  tower  clock  is  lOJ  ft.  long 
How  many  miles  does  ita  extremity  travel  during  the 
month  of  Septemher? 

9.  A  locomotive  running  at  the  rate  of  45  mi.  per  hour 
has  a  drivn.fj-wheel  which  mak.s  .3  revolutions  per  second. 
Fmd  the  diameter  of  the  wheel. 


90,  If  a  circle  Ije  divided,  as  m  the  figure  on  the  left 
and  the  parts  rearranged,  as  in  the  otlier  figure,  the  are^ 
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of  the  circle  will  equal  the  area  of  the  parallelogram.  The 
length  of  Buch  a  parallclogmm  in  half  the  rircuiiiference  of 
the  circle  and  it«  width  \n  half  t\w  diameter.  The  product 
of  the  measure  of  half  of  the  circumference  and  the  meas- 
ure of  half  the  diameter  will  he  the  measure  of  the  area  of 
tin*  parallelogram  or  the  circle. 

Hence,  to  find  the  area  of  a  circle  we  have  the  following 
rule  : — 

Multiply  the  measure  of  half  the  length  of  the  drcumference  by 
the  measure  of  the  radius,  and  the  product  is  the  measure  of  the  area. 

Since  -.  =  »,  .•.  c  =  wil  =  2wr. 
And,  area  =icxr=ix2»rxr  =  wr'. 


Exercise  LVI 

1.  Find  the  area  of  each  of  the  following  circles  : — 
(rt)  Diameter  42  ft.  (d)  Circumference  77  m. 
(6)  Diameter  70  cm.  (f)  Radius  1760  yd. 

(r)  Circumference  308  in.       (/)  Radius  110  dm. 

2.  Find  the  radius  of  the  circle  whose  area  is 

(a)  12474  S(i.  ft.  (c)  98.56  sq.  metres, 

(ft)  38.}sq.yd.  (d)  1386  sq.  ch. 

3.  Out  of  a  circular  piece  of  paper  18  in.  in  radius,  a 
circle  1 7  in.  in  radius  is  cut.    Find  the  area  of  the  part  left. 

4.  A  circular  field  contains  one  acre.    Find  the  length 
of  the  fence  enclosing  it. 

5.  The  radius  of  a  circle  is  84  cm.     Find  the  radius  of 
another  circle  sixteen  times  as  large. 

6.  The  side  of  a  square  is  4  ft.  8  in.     Find  the  area  of 
the  inscribed  circle. 
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7.  The  circumference  of  a  eirclt-  is  88  in.  lonir.  Find 
the  side  of  u  square  iuHcribed  in  this  circle. 

8.  A  road  runs  round  a  circular  fair  irround  The 
outer  circumference  of  the  roa<l  i..  8S()  y.l.  lo„^,.  and  the 
inner  one  is  792  yd.     Find  (.)  the  width  of  the  roud,  (b) 

^^llhrL^road^  '^^''  ""'  ''  "'^  --  "^  ^"«  ^-"<^« 

9.  The  difference  between  the  diameter  and  the  circum- 
ference of  a  circle  is  7r>  in.    Find  it.s  area. 

10.  In  the  grounds  of  a  gentleman  there  is  a  circular 
pond  with  a  gravel  walk  round  its  margin.  The  area  of 
the  pond  IS  24G4  s,,.  yd.,  and  that  of  the  walk  is  1886i 
sq.  ft.     Find  the  width  of  the  walk.  *  • 

11.  The  radius  of  the  outer  boundary  of  a  ring  is  52  in 
long.  The  area  of  the  ring  is  2i;{4  s^.  in.  Find  the 
circumference  of  the  inner  boundary. 

12.  The  radius  of  a  circle  is  84  ft.  long.  Find  the 
radiii.s  of  another  eirclr  of  ]  the  area. 

13.  A  circular  field  contains  one  are.  Find  the  length 
ot  the  fence  enclosing  it. 

14.  A  circle  and  a  s«,uare  are  of  equal  areas.  The  side 
of  the  square  is  198  in.  long  Find  the  circumference  of 
tne  circle. 

.^^-  t."'"''^^  and  a  square  have  the  same  penmeter, 
viz.,  7744  in.     Find  the  area  of  each. 

!M.  A  Sector  of  a  circle  h  a  figure  bounded  by  two 
radu  and  the  arc  between  them. 

92,  To  find  the  area  of  a  Sector. 

It  is  evident  that  the  area  of  the  sect.)r  must  bear  the 
same  ratio  to  the  area  of  the  circle  as  the  length  of  its 
arc  Ijears  to  the  circumference  of  the  circle. 


f 

i 
i. 


:•» 


272 


Arithmetic 


Hence,  measure  of  area  of  Hector  :  iti'-jwure  of  area  of  oifle 

;  I  /  ;  -irr, 

where  /  ia  the  nieanure  of  lt'iij<tl   "f  the  an;  of  the  sector. 

nieaHure  of  area  of  cin-le  x  I 
.'.  meaaurc  of  area  of  xector        "'.tZT. 

Ir 
--. 

Hence,  Multiply  the  measure  of  *he  length  of  the  arc  of  the  sector 
by  the  measure  of  the  radius  and  divide  the  product  by  two,  the  result 
is  the  measure  of  the  area  of  the  sector. 


Exercise  LVII 

1.  Tile  radius  of  a  circle  is  12  ft.,  and  the  length  of  an 
arc  of  a  sector  is  6  ft.    Find  the  area  of  the  sector. 

2.  The  length  of  an  arc  of  a  sector  is  2  ft.  6  in.,  and 
the  radius  of  the  circle  is  4  ft.  4  in.  Find  the  area  of  the 
sector. 

8.  Find  the  area  of  a  so<it>r  whose  radius  is  14  ft.,  and 
which  subtends  au  arc  of  18  . 

4.  The  area  of  a  sector  is  56  sq.  ft.  The  area  of  the 
circle  is  616  sq.  ft.     Find  the  length  of  arc  of  the  .sector. 

5.  The  radius  of  a  circle  is  21  in.  Find  the  area  of 
the  sector  and  the  length  of  the  arc  which  subtends  an 
angle  of  115°. 

6.  The  area  of  a  circle  is  3850  sq.  ft.,  and  the  area  of 
a  sector  of  this  circle  is  1540  sq.  ft.  Find  the  arc  of  the 
sector  (a)  in  degi-ees,  (6)  in  feet. 

7.  The  area;  of  a  circle  is  22176  sq.  dm.  Find  the 
length  of  a  side  of  the  largest  square  'nat  can  be 
inscribed  in  this  circle. 


VII.    SIMILAR  .si'iuacf: 


.13 


•3.  R..rtin,„.Hl  KiKtnt.«  Hn.  ^i,„il„r  when 
{(t)  Tliey  ftre  equiaiijjulHr  ;  and 

.-"i"  '*"  "•*  •"•■  ■'■■"'  '<-  -.■"  ...i»  ,-> 

144000 X 1 

seoTaeo" 
=  ij. 

•  •  a'»'rt  on  niap=ljs<j.  yd. 


.'.  measure  of  area  on  map  = 


Exercise  LVfli 

area  of  10  ac.  ^''*'  represents  an 

'  Hot  t„7;f„'".r,:;r;-;;»„«"/-'-™  <«  2o„i. 

discharge  pine  of  x  i .?  f     •  "  '''^•'"  *^*^^«  '»  » 

time.  ^^         *  '"•  "'  ^'^•"^*^''-  «P«"«d  at  the  same 

18 
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4.  One  of  the  sides  of  a  field  containing  10  ac.  is  42  ch. 
long.  What  in  the  area  of  a  similar  field  whose  corre- 
sponding side  is  28  ch.  long? 

5.  The  area  of  a  quadrilateral  is  1323  sq.  ft.,  and  one 
of  its  diagonals  is  63  ft.  Find  the  area  of  a  similar 
quadrilateral  in  which  the  corresponding  diagonal  is  61  ft. 

6.  A  map  is  constructed  on  the  scale  of  20  mi.  to  an 
inch.  What  is  the  area  of  a  county  represented  on  the 
map  by  3^  sq.  in.  1  , 

7.  A  plan  is  constructed  on  the  scale  of  1  cm.  to  the 
metre.  Find  the  side  of  a  square  on  the  plan  which  re- 
presents 625  ai'es. 

8.  Of  two  circles  the  area  of  the  first  is  120  sq.  ft.,  and 
the  diaiiR'tor  of  the  second  is  ^  t)f  that  of  the  first.  Find 
the  area  of  the  second  circle. 

9.  The  side  of  one  square  is  ^  of  that  of  a  second,  and 
the  area  of  the  smaller  square  is  1  ac.  Find  the  area  of 
the  larger. 

10.  The  parallel  sides  of  a  trapezoid  are  respectively 
10^  ft.  and  18  ft.  in  length,  and  the  non-parallel  sides  are, 
respectively,  16  ft.  and  12  ft.  long.  These  are  produced 
to  meet.  Find  the  respective  lengths  of  the  produced 
sides  between  the  point  of  meeting,  and  the  longer  of  the 
parallel  sides  of  the  trapezoid. 

11.  Find  the  difference  between  the  perimeter  of  a 
square  field  containing  10  ac.  and  the  perimeter  of  a  rect- 
angular one  of  equal  area,  the  length  of  the  latter  being 
4  times  its  width. 

1 2.  If  it  costs  1360  to  fence  a  square  field  at  $3  per  rod, 
what  would  it  cost  to  fence  a  rect.ingular  field  of  the  same 
area,  the  sides  being  in  the  ratio  of  4  to  9 1 
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1 3.  A  pi,>e  J  in.  in  diameter  will  fill  a  cistern  in  20  min 
How  Ion,  a  tune  will  I..  re,uired  t„  fill  it  wlu-v  the"  is 
(a)  a  second  supply  pipe  .  i„.  i„  ,,i,„„,^.^  J  ' 

^xt^e^L:^'-^^'^-^^'-"^^--^^^ 

NlgceUaneous  Exercise  HX 

1.  The  area  of  a  square  garden  is  4  ro.  1  po.  29  sq    yd 
H  sq.  ft.     Find  Ihe  length  of  its  sid...  ^'  ^ 

2.  Find  the  expens..  of  turfing  a  plot  of  ground  which 
s  40  yd.  long  and  100  ft.  wide,  with  turfs  Lh  a  vin    n 

1  sq.  ft.    ,s  11  ft.  ,  in.  in  height.     Find  the  expen;e  oi 
Ml..tewash,ng  ,ts  ceiling  and   walls  at    5c.    per^q:a:: 

4  It  costs  809  to  eover  th,  floor  of  a  room  8^  vd.  long 
b.v  6.,  ul  wule  with  carpet  2  ft.  wide.  Find  thVpricrof 
the  carpet  per  yard.  ^ 

^  ft/'  /^  *f!f  "'"'*  ''^  P^P^""»  ^  ^^'^"^  «]   vd.   long  and 
i'^  l.h.  Hd.,  find  the  height  of  the  room.    "^     '       '    "^ 

6  in'  ?<^'  Ir^*^  ""^  t  '"""'  '^"  ^^  ^^-  ^"^  i^'^  height  10  ft 

wis'      Fin^rt  ''  ?;;  "^^^  '^  ^^  ^^  *^^  --  -'  ^he  four 
walls.     Find  the  breadth  of  the  room. 

7.  What  length  must  he  cut  off  a  board  which  is  6?  in 
broad,  that  the  area  may  contain  a  square  foot  ?        ^ 

long,  3  yd^  11^  .n.  wide,  and  3  yd.  1  f,.  high,  w  th  paper 
half  a  yard  wide  at  12c.  a  yard.  ^^    ' 
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9.  Hi)W  many  fstonfs,  each  2  ft.  loua  and  lo.\  in.  wide 
would  1k!  required  to  pave  a  s(|uar('  courtyard  whose  side 
is  124  ft? 

10.  Find  the  cost  of  papering  a  room  21  ft.  l<»ng,  15  ft. 
wide,  and  12  ft.  high,  with  jmper  2\  ft.  wide  at  loc.  per 
yard,  allowing  for  a  door  7  ft.  high  and  8  ft.  wide,  two 
windt>ws  each  .'>  ft.  high  and  3  ft.  wide,  and  a  panelling 
2  ft.  high  round  the  floor. 

11.  The  length  of  one  side  of  a  re( tanfular  field  is  572 
yd.,  and  the  area  of  the  field  is  50  ac.  2  ro.  82  po.  Find 
the  length  of  the  other  side  and  of  the  diagonal. 

12.  A  rectangular  field,  300  yd.  long  and  150  hroad,  is 
separated  into  4  equal  parts  hy  2  hands  of  trees,  20  ft. 
wide,  parallel  to  the  sides.  How  large  will  each  part  be, 
and  what  will  iw  the  area  covered  by  the  trees  ? 

13.  A  room,  whose  height  is  11  ft.  and  length  twice  its 
breadth,  takes  143  yd.  of  pa  per  2  ft.  wide  for  its  four  walls. 
How  many  yards  of  moulding  will  be  required? 

14.  What  will  be  the  cost  of  painting  the  walls  and 
ceiling  of  a  room  whose  height,  length,  and  breadth  are 
12  ft.  6  in.,  27  ft.  4  in.,  and  20  ft.,  respectively,  at  36c. 
per  square  yard  ? 

15.  If  the  costof  cari)eting  a  room  11  yd.  long  and  8  yd. 
wide,  with  carpet  at  3.s.  a  yard,  be  £19  \C^s.,  find  the 
width  of  the  carpet. 

1 6.  How  many  flagstones,  each  5. 70  ft.  long  and  4. 15  ft. 
wide,  are  requisite  for  paving  a  cloister  which  incloses  a 
rectangular  court  45.77  yd.  long  and  41.93  y  '  vide,  the 
cloister  being  12.45  ft.  wide? 

17.  The  four  sides  of  a  field  are75ch.,  100  oh.,  125  ch., 
and  200  ch.  long,  respectively.  The  first  two  sides  form  a 
right  angle.     Find  the  area  in  acres. 
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18.  The  shadow  ..f  a  man  standing  upright  and  r,  ft.  8  in 
high    ^-m  found  to  nioasure  8  ft.  4  in.     Th."  shadow  of  a 
sUrple,  measured  at  the  same  time,  wa.  found  to  he  825  ft 
How  high  IS  the  steeple? 
.       19.   The  sides  of  a  re.tangle  are  16  and  12.     Find  the 
•lustanee  betwec-n  thefeet  of  th,.perpen,heulars  drawn  from 
•  opposite  vertiees  to  a  ch'agonal. 

20.  The  sides  of   a  triangle  are    proportional    to  the 

;ir:'r,!,!',^/'-  "»"—-..«..  ana 

22.  How  many  yards  ,.f  matting,   2.4  ft    hroad    will 
cover  a  floor  that  is  27.3  ft.  long  Ll   20  1671^^^^^ 

23.  A  street  being  850  ft.  long,  and  the  width  of  the 

pa\mg  It  at  3/Je.  per  square  fo,.t. 

ean!;  4   ^^""•^  ''%^'^'""'^-l  ^'^  purehasing  Brussels 
caipet  f  yd    w.de,  at  3.s-.  iUl.  a  yard,  f<n-  a  r,K.n.  20  ft 
long,  and  lb  ft.  9  in.  broad,  how  nuuh  of  the  floor  will 
remam  uneovered?  "^rwui 

25.  What  will  be  the  cost  of  papering  a  room  21  ft 
long  l.y  lo    t.   broad  and   11   ft.    high,   which  has  twt 
wmdows,  each  9  ft.  high  an<l  .  ft.  wide,  a  door  7  ft.  hi^h 
and  3  ft.  .  m.  wule,  and  a  finp!.,  e  4  ft.  high  by  4  ft  (5  in 
w,de,w.th  paper  2  ft.  3  in.  wide,  at  9s.  a  piece';  the  price 

^irnrii;d:7  '"'"^  ''• '--  ^^^^^'  ^-^  ^"-^  ^^-'  -- 

10  ft^  9  m.  h.gh.  Pmd  the  <.ost  of  carpc-tin..  the  room  at 
S1.20  a  s,iuare  yard,  and  of  papering  the  walls  at  20c  a 
square  yanl. 
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27.  A  rectangular  court  is  50  yd.  long  and  30  yd.  broad. 
It  has  paths  joining  the  middle  points  of  the  opposite  sides 
of  6  ft.  in  breadth,  ai  I  also  paths  of  the  same  breadth 
running  all  round  it.  The  remainder  is  covered  with 
grass.  If  the  cost  of  the  pavement  be  I'i^e.  per  square 
foot,  and  of  the  grass  70c.  per  square  yard,  find  the  whole 
cost  of  laying  out  the  court. 

28.  A  field,  containing  1  ac,  is  in  the  shape  of  a 
triangle.     Its  ba.se  being  187^  yd.  long,  find  its  altitude. 

29.  How  nmch  shorter  would  a  path  be  from  one 
corner  of  a  rectangular  field,  442  yd.  long  and  120  yd. 
wide,  than  if  it  went  along  the  side  and  end  of  the  field  ? 

30.  A  room  is  18  ft.  long.  13  ft.  wide,  and  9  ft.  high. 
What  is  the  distance  from  any  corner  of  the  floor  ♦o  the 
farthest  comer  of  the  ceiling? 

31.  An  electric  light  is  15  ft.  above  the  ground.  A  man, 
6  ft.  high,  finds  his  shadow  is  7^  ft.  long.  How  far  is  ne 
standing  from  the  foot  of  the  post  on  which  the  light  is 
placed  ? 

32.  The  sides  of  a  triangle  are  164  in.,  225  in.,  and 
349  in.  If  squares  are  described  on  the  sides  so  as  to  fall 
outside  of  the  triangle,  find  (a)  the  perimeter  of  the  figure, 
and  (6)  its  area. 

33.  Find  the  area  of  an  equilateral  triangle  20  ft.  in 
altitude. 

34.  A  square  space  containing  992. 25  sq.  yd.  is  to  be 
lengthened  by  1.5  yd.  in  one  dimension,  and  shortened 
by  1.5  yd.  in  the  other.     Find  the  change  in  its  area. 

35.  A  square  and  a  rectangular  field  have  the  same 
perimet(!r,  140  yd.  The  length  of  the  rectangular  field  is 
2^  times  its  width.     Find  the  difference  of  their  areas. 
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36.  A  Hquare  pli)t  contains  202')  s<|.  yd.  Find  tl>o  area 
of  a  rectiingiilar  field  of  the  same  pfrinieter  and  whose 
length  is  Hi  times  its  width. 

87.  A  scjuare  and  a  rect^ngv  'ir  field  eaeh  contain  10  nc. 
Find  the  difference  in  their  perimeters,  the  length  of  the 
rectangular  one  being  4  times  its  width. 

88.  The  diagonals  of  a  rhombus  are  25  in.  and  15  in. 
Find  its  area. 

89.  Each  side  of  a  rhombus  is  24  in.  long,  and  one  of 
the  diagonals  is  also  24  in.  in  length.     Find  its  area. 

40.  Each  side  of  a  '•hombus  is  05  ft.  long,  and  one  of 
the  diagonals  is  104  ft.  in  length.    Find  its  area. 

41.  The  radius  of  a  circle  is  12(J  in.  Find  tin-  length  of 
a  tangent  to  the  circle  drawn  from  a  i)oint  130  in.  from  the 
centre. 

42.  Find  the  side  of  the  largest  sijuare  that  can  be  in- 
scribed in  a  circle  12^  ft.  in  circumference. 

43.  A  circular  fish-pond  has  a  road  rumiing  round  it. 
The  outer  circumference  of  the  road  '  114-1  yd.  long,  and 
the  inner  one  is  1 100  yd.  in  length.  What  is  the  area  of 
the  road  ? 

44.  Tlie  area  of  a  sector  of  a  circle  is  610  scj.  ft. 
The  angle  of  the  sector  is  40".  Find  the  perimett?r  of 
the  sector. 

45.  A  gardener  lays  out  a  flower-bed  as  follows  :  He 
marks  out  a  s(iaare,  whose  side  is  14  ft  Then,  on  each 
side  of  the  square,  and  outside  of  it,  he  lays  out  a  semi- 
circle, with  the  side  as  diameter.  Find  th«'  area  of  the 
flower-bed  and  its  perimeter. 

46.  A  circle,  square,  and  equilateral  triangle  have  the    v 
same  perimeter,  viz.,  88  in.     Find  the  area  of  each. 
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47.  One  extremity  of  a  strinj?  is  fastened  to  a  corner  of 
a  board  of  the  8liape  of  an  equilateral  trianfrle,  the  side 
being  7  in.  lonjr,  and  the  string,'  is  then  wound  around  the 
triangle.  It  is  then  unwound,  U-ing  kept  stretched.  Find 
the  length  of  the  distance  moved  over  by  the  free  end  in 
one  complete  revolution. 


Oral  Exercise 

1.  Find  the  area  of  a  scjuare  whose  side  is  43  ft. 

2.  Find  the  area  of  a  circle  whose  radius  is  21  in. 

3.  A  board  16  ft.  long  contains  24  Ixiard  feet.     How 
wide  is  it  ? 

4.  The  parallel  sides  of  a  trapezoid  15  in.  wide  are  19  in. 
and  23  in.     Find  its  area. 

5.  The  base  of  a  parallelogram  contjvining  81(5  s(i.  yd. 
is  32  yd.  long.     Find  its  width. 

6.  Theradir^ofa  circle  is  1.4  m.  long.  Express  the 
area  in  square  decimetres. 

7.  The  base  of  a  triangle  is  18  m.  long  and  the  perpen- 
dicular from  the  opposiUi  angle  uj)on  this  side  is  25  dm. 
long.     Find  the  area  of  the  triangle. 

8.  The  area  of  a  triangle  is  808  sq.  m.  Its  base  is  32  m. 
long.     Find  the  altitude  of  the  triangle. 

9.  How  nmch  lumber  is  there  in  12  deals,  each  18  ft. 
long,  15^  in.  wide,  and  3  in.  thick  ? 

10.  The  foot  of  a  ladder  is  10  ft.  from  the  bottom  of 
a  wall.  It  reaches  24  ft.  up  the  wall.  How  lone  is  the 
ladder? 

11.  A  school  room  24  ft.  wide,  30  ft.  long,  is  seated 
for  50  pupils.  How  many  square  feet  of  flooring  are 
allowed  for  each  pupil  ? 
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^4  It.  by  20  ft.  at  5c.  per  wiuart^  yar.l. 

18    The  diamt-ter  of  a  circle'  is  .•]  ft.  6  in.     Find  the 
length  of  its  circuinf^Tfiif,.. 

«H0  yd.     How  many  times  has  it  turned  on  its  axin  ? 

ba«?;s  s'v.1  ^^'^'l-^'-t^/'f- right-angled  triangle  whose 
case  IS  «  yd.  and  l)erj)endi(uiar  !;"»  yd. 

16.  A  lot  is  3r,  y<l.  de..,.  an.l   U  y<l.  frontage.     How 
far  is  ,t  from  one  corner  t..  the  one  diag(,nallv  opposite? 

of  earpetmg  .t  wUh  carpc-t  27  in.  wide,  at  $1.2o  per  vard 

and  1"   t   wulc.     p,„d   the  cost  to  c-arpet  a  nn.m  24  ft 
long  an,l  U  ft.  wide  with  the  same  kind  of  carp- 

iH  sea  ed  for  36  pupils.     How  many  s,uare  feet  of  H^^rin" 
are  allowed  for  each  pupil  ?  "«x,nng 

20.  In  the  last  example,  if  the  room  is  14*  ft.  high 
how  many  cubu-  feet  of  spaee  are  allowed  for  each  pu,5ll 

o-I!'a^T  "•  "  ''■;•"''"■  '^'""^  "^  ^'•'^'''  ^0  ^^"'-  •»  radius  a 
circle  4  dm.  in  radius  is  cut.  Find  the  area  of  the  part 
remaining.  * 

22.  The  length  of  a  room  is  one-third  more  than  the 
breadth  ;  the  height  is  9  ft.  9  in.;  the  area  of  the  w"l  t 
39  sq.  yd.     Find  the  length  and  breadth  of  the  room. 

VIII.     RECTANGULAR  SOLIDS 

94.  The  Unit  of  Measurement,  by  which  we  measure 
the  \olu..e  of  a  Solid  body,  or  the  Capacity  of  a  v^sef 
IS  denved  from  the  Unit  of  Length.     Thus,  if  we  take  In 
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inch  as  the  unit  of  It  agth,  and  construct  a  cuIm',  each  of 
whoKC  edges  is  an  inch  in  length,  this  Cuhic  Int  li  may  Ik- 
taken  a8  the  I'liit  of  Vtihune  ;  and  the  nieasur.-  of  any 
given  volume  will  lu-  the  numhcr  af  times  it  containH 
this  unit. 

ttft.  Let  abed  he  a  rectangle,   nid  let  the  si<le  a  b  1h! 
5  in.  in  h-ngth,  and  the  side  a  d  4  in.  in  length. 


~^^7^  y 
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Then  abed  will  ct)ntain  20  aq.  in. 

Now,  8Upi>ose  we  construct  a  numher  of  blocks  of 
wood,  perfect- cubes,  whose  volume  is  a  cuhic  inch,  and 
place  one  of  these  on  each  of  the  Hiuiires  in  a  b  C  d,  and 
then  place  another  of  the  Mocks  on  the  toj)  of  each  of 
the  first  set,  and  so  on,  till  we  have  i)iled  up  3  layers. 
Then  we  shall  have  constrmted  a  rectangular  solid, 
whose  h'ngth  is  5  in.,  breadth  4  in.,  and  dei»th  or  thick- 
ness, 3  in. 

Now,  the  number  of  cubic  inclu-s  in  this  solid  we 
estimate  in  the  following  way  :  tor  each  of  the  8(iuares 
in  a  b  c  d  we  shall  have  a  pile  of  3  cu.  in.  There- 
fore, the  numlx>r  of  cubic  inches  in  the  solid  will  be 
3  X  20,  or  60. 


Menhi'kaiion 
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To  find  the  cubic  content  of  a  rectangular  solid,  find  the  conttnucd 
product  of  the  measures  of  the  length,  breadth,  and  thirknttt.  and 
the  result  is  the  measure  of  the  cubic  content 

If  all  the ///my  in  the  fijrurt'  an;  re(UinKle8,  the  figure  is 
a  Hpctanffular  Pdrallelopiped  or  Cubmti 

It  will  he  Hrcn  that  the  (liagonul  of  a  eul)oid  lA  the 
hyf)othenuse  of  a  right-angled  triangle  whose  glides  are  the 
altitude  of  the  cuboid  and  a  tliagaual  of  its  bane. 


ExerciHe  LX 

1.  Find  the  cubic   conU'nt   of  the  rectangular  solids 
whose  dimensions  are 

(a)  Sft.,  7  ft.,  (5  ft. 

(b)  oft.  6  hi.,  4  ft.  ;)  in.,  8  ft.  Tin. 

(c)  6  yd.  2  ft.  4  in.,  3  yd.  1  ft.  7  in.,   I  ft.  U  in. 

(d)  2.5  ni.,  7.4  dnj.,  \rt.2  cm. 

2.  Find  the  volume  of  a  culw,  the  length  of  who.so  edge 
is  7h  in. 

3.  A  rectangular  I>l!Kk  of  nuirl.I.  is  4  ft.  8  in.  long, 
2  ft.  6  in.  wide,  and  3  ft.  deep.  Find  (a)  its  surface,  (b) 
its  volume. 

4.  The  surface  of  a  cube  contains  384  sq.  in.  Find  (a) 
the  "  ngth  of  its  side,  and  (ft)  its  volume. 

5.  A  rectangular  solid  contains  147  cu.  ft.  It  is  8  ft. 
long  by  U  d.  deep.      Find  its  width. 

6.  How  many  bricks  will  be  required  to  build  a  wall 
75  ft.  long,  6  ft.  high,  and  18  in.  thick,  each  brick  being 
9  in.  long,  4^  in.  wide,  and  3  in.  deep  ? 
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7.  A  Ittkc,  whoH<»  an*a  in 45  nc.  in  covrnd  with  \cv  3  in. 
thick.  Find  the  weight  of  the  ice  in  tons,  if  a  cubic  f(M»t 
of  ice  weigh  920  «)z.  avoirrluiMiiH. 

8.  If  r)00  men  excavate  a  Iki  mi  8(X)  yd.  lung,  50()  y«l. 
wide,  un<l  40  yd.  <leep,  in  4  ni(».,  hnw  many  men  will  Ite 
n-quired  to  «'x«'avat»»  a  Ita^in  1000  y<l.  long,  400  yd.  wide, 
and  50  yd.  deep,  in  ')  mo.  ? 

9.  A  Hquan*  bltK-k  of  Htone,  2  ft.  in  thickness,  in  in 
cubic  content  5  cu.  ft.  24  cu.  in.  What  Ih  the  length  of 
its  edge  ? 

10.  What  weight  of  water  will  a  rectangular  ciHtem 
contain,  the  length  Ining  4  ft.,  the  breadth  2  ft.  (J  in.,  and 
the  depth  3  ft.  3  in.,  when  a  cubic  Utoi  of  wat^T  weighs 
1000  oz.  1 

1 1.  A  blcK-k  of  stone  is  4  ft.  long,  2^  ft.  broad,  and  1^^  ft. 
thick.  It  weighs  27  cwt.  Find  the  weight  of  UK)  cu.  in. 
of  the  stone. 

12.  If  120  men  can  make  an  embankment  J  of  a  mile 
long,  30  yd.  wide,  and  7  yd.  high,  in  42  da.,  how  many 
men  w«»uld  it  take  to  make  an  embankment  1000  yd.  long, 
36  yd.  wide,  and  22  ft.  high,  in  30  da.  ? 

13.  A  rectangular  cistern,  9  ft.  long,  a  ft.  4  in.  wide,  and 
2  ft.  3  in.  deep,  id  filled  with  liquid  which  weighs  2520  lb. 
How  deep  m  i  rectangular  cistern  be  which  will  hold 
3850  lb,  of  the  same  liquid,  its  length  being  8  ft.  and  its 
width  5  ft.  6  in.  ? 

14.  Find  the  cost  of  making  a  road  110  yd.  in  length, 
and  18  ft.  wide  ;  the  soil  being  first  excavated  to  the  depth 
of  1  ft.,  at  a  cost  of  Is.  per  cubic  yard;  rubble  being  then 
laid  8  in.  deep,  at  Is.  per  cubic  yard,  and  gravel  placed 
on  the  top,  9  in.  thick,  at  'In.  M.  per  cubic  yard. 
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•S.  A  Cylinder  is  a  nolid,  iMxiiiiltMl  l.v  two  cin-ular 
faceg  and  11  curved  on.',  rv  y  part  <.f  whu"h  is  tlw  Hau... 
<liHtanc«  from  a  »traij(ht  11.5  joining  tJu-  ..ntn-H  of  tl,e 
oiroular  fat«s. 

97,  If  a  cylinder  U'  taken  and  the  curved  h.  ve  Ih' 
.xactly  cov.-red  with  pajHT,  it  will  he  found  thattlie  pajx-r 
w  in  .:  f  form  of  a  reetaiiKl.-.  whose  l.n^th  is  equal  to  the 
(•ircuniference  of  th»,'  cylinder,  and  whose  width  is  tho 
length  of  the  cylinder.  ITence,  to  Hnd  the  surface  of  a 
cyHnder,  we  have  tlie  following  rule  :  — 

Multiply  the  mcMure  of  the  circumference  by  the  measure  of  the 
length  of  the  cylinder.  The  product  wUl  be  the  measure  of  the  area 
of  the  curved  surface.  To  this  product  add  the  measure  of  the 
area  of  the  two  ends,  and  the  sum  wUl  be  the  measure  of  the  area  of 
the  entire  surface  of  the  cylinder. 

Ufi,  To  find  the  cl  ic  content    ,  a  Cylinder. 

Multiply  the  measure  of  the  irc*  of  c.,e  end  by  the  measure  of  the 
length  of  the  cylinder,  and  riip  product  will  be  the  measure  of  the 
cuImc  content. 

Ex.  1.  Find  .'  ■  nuniher  .f  cuhie  feet  of  in.n  in  a  water 
pipe  3  ft.  in  diameter,  12  ft.  Ion-,  the  iron  heing  1  in.  thick. 
Radiiw  of  water  pifK'=  18  in. 
Radius  of  oiHJiiinjf  =  17  in. 
Area  of  end  of  pii)e  =  (.i}  x  1S«)  s.,.  in. 
Area  of  oi»ening  =  (3i  x  17*)  .s«j.  in. 
.•.  area  of  iron  surface  in  end  =  .3}  (18*  - 17«)  sq.  in. 

=  (.3lx.3.'-,xl)8q.  in. 


» '  J  sq.  ft. 


the  volume  of  pipe  =  (12  x  j]J)  cu.  ft 


»i  cu.  ft. 


i 


■< 


ill 
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Exercise  LXI 

1.  Find  the  area  of  the  curved  surface  of  the  cylinder 
whose  length  and  diameter  are,  respectively, 

(a)  8  ft.  and  7  in.  (rf)  5  ft.  and  3^  in. 

(6)  17  ft.  and  1  ft.  9  in.  (r)  24  ft.  and  r)|-  in. 

(c)  2')  m.  and  3")  dm.  (/)   16  ni.  and  4.2  dm. 

2.  Find  the  total  surface  of  a  cylinder  whose  diameter 
and  height  are,  respectively, 

(a)  8J  in.  and  2h  ft.  ( c)  9J  in.  and  7^  in. 

(b)  84  dm.  and  2  m.  (d)  4J  m.  and  27  m. 

8.  The  curved  surface  of  a  cylinder  is  3J  scj.  ft.  and  its 
height  is  6  in.     Find  the  area  of  the  ends. 

4.  A  pillar  21  ft.  high  and  15  in.  in  diameter  is  to  be 
decorated  at  3oc.  per  stjuare  foot.     Find  the  cost. 

6.  Find  the  volume  of  a  cylinder  whose  diameter  and 
height  are,  respectively, 

(a)  4  ft.  and  14  ft.  (d)  3^  in.  and  28  in. 

(6)  21  in.  and  24  ft.  .     (e)  ^  in.  and  12  ft. 

(c)  03  dm.  and  3G  dm.  (/)  lof  in.  and  42  dm. 

6.  A  well  is  24  ft.  deep  and  5^  ft.  in  diameter.  Find 
the  number  of  cubic  yards  of  earth  taken  out  in 
digging  it. 

7.  A  circular  shaft  120  ft.  deej)  and  4h  ft.  in  diameter 
is  sunk  at  a  cost  of  $3.50  per  cubic  yard  of  earth  removed. 
Find  the  cost. 

8.  A  flat  ring  2  in.  high  has  an  outer  diameter  of 
5  ft  6  in.,  and  the  thickness  of  the  metal  is  3  in.  Find 
the  vohnne  of  the  ring. 
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9.  Find  the  number  of  cubic  feet  of  iron  in  a  water 
pipe  12  ft  long  and  15  in.  in  radius,  the  iron  beine  2  in. 
thick. 

10.  How  much  iron  will  ho  requind  to  cast  a  water 
pipe  12  ft.  long  and  19  in.  in  radius,  the  iron  being  3  in. 
thick  1 

11.  A  hollow  cylinder  is  G  ft.  high,  its  outer  diameter 
is  6  ft.  2  in.,  and  its  inner  one  5  ft.  6  in.   Find  its  solidity. 

12.  How  fast  must  tlio  water  rise  in  a  Avell  whose 
diameter  is  3^  ft.,  so  that  it  may  remain  at  the  same  depth 
when  a  pump  is  emptying  it  at  the  rate  of  33  cu.  ft.  per 
hour? 

13.  A  bucket  is  to  hold  8  gal.  It  is  14  in.  in  diameter 
with  vertical  sides.  How  deep  is  it,  a  gallon  containing 
277.274  cu.  in  ? 

14.  A  vessel  in  the  form  of  a  right  cylinder  is  to  hold 
4  gal.  The  depth  of  the  vessel  is  to  equal  tlie  length  of 
the  diameter  of  the  end.     Find  the  depth. 

15.  How  many  coins  1  in.  in  diamtter  and  ^  in.  in 
thickness  can  be  coined  from  material  in  the  form  of  a 
cube,  the  edge  of  which  is  5|  in.  ? 

16.  A  water  pipe  8  km.  long  and  1  m.  in  diameter  has 
the  iron  5  cm.  thick.  Find  the  number  of  cubic  metres 
of  iron  in  the  pipe. 

17.  A  cask  of  an  average  internal  diameter  of  2  ft.  4  in. 
when  full  of  water  weighs  846J  lb.  ^^'hen  empty  it  weighs 
44v\  lb.     Find  the;  depth  of  water  in  the  cask. 

18.  An  iron  roller  is  in  the  shai)e  of  a  hollow  cylinder 
whose  lengtli  is  4  ft,  external  diameter  2  ft  8  in.,  and 
thickness  4  in.  Find  its  weight,  if  a  cubic  foot  of  iron 
weigh  486  lb. 


fll 


288 


Aeithmetio 


X.     THE   PYRAMID 

9iK  A  Right  Pyramid  is  a  solid  l)oun(l('(l  l>y  a  plariv^ 
face  tailed  the  base,  and  a  nuinhcr  of  plane  faces  meeting 
at  one  point,  called  the  vertex  of  the  pyramid. 

100.  The  base  is  a  triangle  or  other  rectilineal  figure, 
and  tlie  other  faces  are  triangles. 

From  this  it  will  be  seen  that  to  find  the  area  of  the 
slant  surface  of  a  pyramid,  we  have 
to  find  the  sum  of  the  areas  of  a  num- 
ber of  triangles  ;  and  the  sum  of  the 
ba.ses  of  these  triangles  is  the  peri- 
meter of  the  face  funning  the  base  of 
the  pyramid. 

To  find  the  total  surface  area,  the 
area  of  the   base  must  be  added  to 
that  of  the  slant  surface. 

Ex.  1.  Find  the  total  surface  of  a  square-based  pyramid, 
whose  edge  mea.sures  3  ft.  6  in.  and  slant  height  5  ft.  6  in. 

Measure  of  perimeter  of  base  =  14. 
"  half  slant      ight  =    -ij. 

"  area  of  =14x2j^.38|, 

and       "  "       base  =:Hx3i=12i, 

"  total  area  =  ."jOf, 

.'.  area  =r>0|  sq.  ft. 


Exercise  LXII 

1.  Find  the  whole  surface  of  a  square  pyramid,  each 
side  of  the  base  being  lo  ft.,  and  the  slant  height  30  ft. 

2.  A  triangular  pyramid  is  4S^  ft.  in  slant  height,  and 
the  sides  of  its  base  are  1(!J  ft,  18  ft,  and  14|-  ft.,  respec- 
tively.    Find  the  area  of  the  slant  surface. 
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height  is  32  ft  ^  ^*-'  ^"^  '^'^os^  «lant 

a  ha,e  o„ua    t.,  the  base  of  tlu,  r,,,.„„„lar   •;.".»," 
tho  sa.ne  alt,t,„l„.    Fill  ,h„  l.vra.nidwi,!,  dry    .,"  I    Tr 
w.th  water,  „,„l  ..h„„  „,,„,,,  f„|,  ,.,     ,^,      ^-^  '^f,J 

fulL     It  ,s  f„u„d  t|,„t  „,„  „,,„       1,,^  *  ^  ^' 

three  t,,,,,.,  as  nuuJ,  a,  the  pvra,„i,l  ' 

will  b.  the  m««„„  of  a,.  cubic;»tal        '  '''"""'•  *«*«>' 


1.  A  triangular pyraiui.l.ovns  anan-a  of  638n.  ft    and 
the  ,>er|K.ndu.ular  l.-ight  is  30  ft.     Find  it.  voltnue  ' 

2.  Fin.l  tho  cubic  content  <.f  a  pyran.idal  tent  which 
19 


;;  if 
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8.  Find  the  solidity  of  a  triangular  pyramid  whose  sides 
at  the  base  are  4  ft.  7  in.,  15  ft.  3  in.,  and  11  ft.  4  in.,  re- 
spectively, and  whose  altitude  is  66  ft. 

4.  A  pyramid  24  ft.  high  stands  upon  a  base  of  5  sq.  ft. , 
and  is  of  uniform  density  and  weighs  335  lb.  per  cubic 
foot.     Find  its  weight. 

5.  The  great  pyramid  of  Egypt  is  481  ft.  high,  and  its 
base  is  764  ft.  scj.     Find  its  volume  in  cubic  yards. 

6.  Find  the  volume  of  a  pyramid  on  a  sijuare  base 
whose  side  is  22  ft,  and  whose  slant  height  is  61  ft. 

7.  Find  the  volume  of  a  triangular  based  pyramid  whose 
sides  are  30  dm.,  40  dm.,  and  50  dm.  in  length,  and 
which  is  17  m.  in  height. 


XI.     THE  CONE 


1©?8,  A  Right  Cone  is  a  solid  bounded  by 

plane   face,   called 


a  circular 
the  base, 
and  a  curved  face  tapering 
from  the  circumference  of  the 
base  to  a  point.  It  may  be 
supposed  to  be  formed  by  the 
revolution  of  a  right-angled 
triangle  round  one  of  the  sides 
containing  the  right  angle. 

A   is  the  Vertex,  and  A  I) 
the  Altitude. 

The  cone  has  been  generated 
by  the  triangle  ADC  revolv- 
ing about  the  side  A  D  as 
axis.  The  side  A  C  has  generated  the  curved  surface  and 
the  side  D  C  the  circular  base  of  the  cone. 
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103.  If  a  piece  of  pa,>er  be  cut  t<.  fit  the  lateral  surface 
circle,  and  the  area  may  be  found  as  in  Art.  92. 
Hence,  to  find  the  area  o.f  the  lateral  surface  of  a  cone, 

Multiply  the  measure  of  the  circumference  of  the  base  of  the  con. 

104.  To  lind  the  total  surface  of  a  cone. 

It  is  evident  that  the  total  surface  h  fh^  v««.     r  *i. 
<^rea  of  the  hase  and  tl.  lateral  LZ'.  "^ 

Exercise  LXIV 

tent'2frin";;-'''  T'^^^r'^^'-^  ^-vas  are  there  in  a 
tent  21  ft.  in  diameter  and  18  ft.  in  .slai.t  height? 

Fi!l  f^T  ''  '  ^  "'  Ji'-inn^er;  its  slant  height  is  50^  ft 
Fmd  «,)  the  area  of  the  lateral  surface,  (ft)  itsfotal  surLe. 
3.  Find   the  lateral  surface  o^  a  cone,   the  racius  of 

it  is  ^40  -^0      ^,    I  .     \  ^^'"^  ^''''^  ^>^  paintintr 

IS  .40.50.     At  what  rate  per  s.juarc-  foot  is  this  chargec 

5.  Find  the  lateral  surface  of  a  cone  28  ft    6  in    in 
circumference  and  21  ft.  in  altitude. 

-J\  l^t  ^T  "^  *^'  ^^*''"^  ^"'^^^^^  ^^  ^  <'"»«  i«  363  sq  ft  • 
Its  «lant  height  is  54  ft.     Find  the  radius  of  its  base 

7.  How  many  square  n.etres  of  canvas  will  Ix-  required 
for  a  conical  tent  10  m.  in  diameter  and  12  m.  h  gh^ 
allowance  being  made  for  seams  ?  ^  ' 


I 
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8.  A  conif.al  galvanized  iron  vessel  has  a  lid.  The 
diameter  of  the  lid  is  4  ft.,  and  the  vessel  is  5  ft.  10  in. 
deep.    How  many  square  feet  of  iron  are  there  in  the  vessel  1 

105.  To  find  the  cubic  content  of  a  cone. 

Procure  a  hollow  cylinder  and  a  hollow  cone  of  the 
same  area  of  base  as  the  end  of  the  cylinder,  and  of 
equal  altitude,  and  proceed  as  in  the  case  of  the  pyramid. 
It  is  found  that  the  cubic  content  of  the  cylinder  is  just 
three  times  that  of  the  cone. 

Hence,  to  find  the  cubic  content  of  a  cone, 

Multiply  the  measure  of  the  area  of  the  base  of  the  cone  by  the 
measure  of  the  altitude  and  divide  the  product  by  three.  The  result 
will  be  the  measure  of  the  cubic  content 

Ex.  1.  What  is  the  volume  of  the  largest  possible  cone 
cut  out  of  a  cubical  block  of  stone  whose  edge  is  14  in.  ? 

Diameter  of  cone       =  1 4  in. 

Area  of  ba.se  of  coiie=  154  stj.  in. 

Altitude  of  cone        =  14  in. 

,      ,.  I.')4xl4 

.'.  measure  of  cubic  content  =  — - — 


.'.  cubic  content  =  718^  cu.  in. 

Exeroise  LXV 

1.  Find  the  volume  of  a  cone  whose  base  is  5  ft.  6  in. 
in  radius,  and  whose  altitude  is  equal  to  the  circumference 
of  the  base. 

2.  Find  the  volume  of  a  cone,  the  diameter  of  whose 
base  is  3^  ft. ,  and  whose  altitude  is  6  ft. 

3.  A  cone  60  ft.  high  has  a  cubic  content  of  3080  cu.  ft 
Find  the  diameter  of  the  base. 
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4.  How  often  can  a  wine  glass  in  tl.e  form  of  a  cone 
2i  in.  ni  diauH'ter  and  2  in.  deep,  1k=  filled  out  of  a  cylindri- 
cal bottle  4  ni.  in  internal  dianieUr,  and  7  in.  dcoi'.? 

6.  A  cone  is  8  yd.  1  ft.  high,  and  the  diameter  of  its 
base  IS  35  in.     Find  its  volume. 

6.  A  cone  is  15  m.  high  and  the  circumference  of  its 
base  18  264  dm.     Fine  its  volume. 


y 


XII.     THE  SPHERE 

106.  A  Sphere  is  a  solid,  bounded  hv  a  curved  surface 
every  part  of  which  is  enually  di.stant  from  a  j-oint  within 
it,  called  the  centre. 

A  8i)here  is  generated  by  the  complete  revolution  of  a 
semicircle  about  the  diam.-t.T  wli  h  forms  jts  ba.se.  The 
surface  is  g(    crated  by  the circumf.rence of  the  semicircle. 

101.  To  t  1  the  area  of  the  surface  of  a  Sphere. 

Bore  a  hole  through   tli,-   c-ntre  of  a   circular  piece 
of  board.      Tie   over   one  of    the  circular  faces   a  thin 
rubber  membrane    by   means    of    cord    passing    rornd 
the  circumfcrcncri  of  the  board,  and  mark  on  the  rubber 
any  small  area.     Insert  a  cork  and  tube  into  the  bolo  in 
the  board,  and  introduce  water  until  the  rubber  is  bulged 
m  the  form  of  a  hemisphere.     M,.,sure  the  area  which 
was  marked  on  the  rubber,  and  it  will  be  found  to  Ik-  now 
just  twice  as  large  as  before  the  water  was  introduced 
From  this  it  is  evi.lent  tiiat  the  area  of  the  curved  face  of 
a  hemisphere  is  just  twice  that  of  its  jdane  face. 

->w,  the  measure  (  f  the  area  of  the  plane  face  =    ^ ,-'  ■ 

••urved  fate  -2-rr^  • 

surface  of  .sphere  =  4  ■■  /•«, 
or   »(/'. 
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Hence,  the  nwMure  of  the  area  of  the  nirface  of  a  sphere  is  found 
by  multiplTint:  the  square  of  the  measure  of  the  radius  by  four  times  *. 

Ex.  1.  A  Klo^>t'»  whoHc  nidius  is  28  in.,  hiiH  to  be 
gilded  at  a  coHt  of  36c.  p«'r  s<iuar«  fm)t.      Find  the  cost. 

Measure  of  area  ^4xVx:iJxiJ; 
.'.  arcu  =  'ijft  sq.  ft. 
.'.   c()8t  =  "1^x360. 
=  824.64. 

Exercise  LXII 

1.  Find  tlio  surface  of  each  sphere  of  the  follow-  ig 
diniensitins  :  — 

(/j)  Radius  4-1  in.  (tj)  Circumference  GG  in. 

(6)  Diunietcr  35  in.  (e)  Circumference  132  in. 

(<•)  Radius  7.5  m.  (/)  Circumference  88  dm. 

2.  The  surface  of  a  sphere  contains  17i  s<i.  ft.  Find 
its  radius. 

3.  The  cost  of  gilding  a  ball  on  the  top  of  a  spire  is 
$34.65  at  2^c.  i)er  square  inch.  What  is  the  diameter 
of  the  ball  ? 

4.  Find  the  cost  of  painting  a  globe  whos(>  diameter  is 
56  in.  at  8c.  per  sijuare  foot. 

5.  Find  the  diameter  of  a  sphere  whose  surface  is  6732 
sq.  ft. 

6.  If  the  diameter  of  the  earth  is  7912  mi.,  find  the 
area  of  its  surface. 

7.  The  surface  of  a  globe  is  86|  si},  ft.  Find  its  circum- 
ference. 

considers 


being 


sphe 


radius,   find  the  scale  in  miles  jior  inch  by   which   its 
surface  must  be  represented  upon  a  12-in.  globe. 
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108.  To  find  the  cubic  content  of  a  Sphere. 

A  Sphere  may  he  regarded  as  composed  of  u  large  num- 
ber of  pyramids,  the  apex  of  eaeli  meeting  at  the  centre  of 
the  sphere,  and  the  bases  forming  its  curved  face. 

Thus,  the  area  of  all  the  l)ases  of  the  pymnii  Js  would  1»  the 
surface  of  the  sphere  and  their  height  would  be  its  radius. 
Hence,  measure  of  area  of  lm«e»  =  4  v  r' 
AihI  nieaHure  of  hei^'ht^    r 
.'.  measure  of  cnhie  c<Miteiit  =  4  «•  >•*  x  - 

_  4  T  r" 
3     • 
Hence,  to  find  the  cubic  content  of  a  sphere, 

Multiply  the  cube  of  the  meuure  of  the  radius  of  the  sphere  by 
four-thirds  of  •-. 

Ex.  ].    A  solid  sphere  of  iron  6  in.  in  radius  is  melted 
and  cast  into  a  hollow  cylinder  24  in.  long  and  (i^  in.  in 
radius.     Find  the  radius  of  the  opening  in  the  cylinder. 
Mea.sure  of  cubic  content  of  .sphere  =  |  x  3f  x  6* 

"  "        of  cylinder  =  24  x.-J)  {(6j)»-r»} 

.-.  24x3|  {(«.\)*-rM=Jx3^x6=' 


,.2  = 


;jo 


t  > 


,.     _  r.l    . 


radiu.s  of  oi)eniug  =  5j  in. 


Exercise  LXVII 

1.  Find  the  volume  of  each  sphere  of  the  following 
dimensions :  — 

(a)  3  in.  \n  radius.  (rf)  15  in.  in  diameter. 

(6)  12  in.  in  diameter.       {e)  44  in.  in  circumference, 
(c)  21  dm.  in  diameter.    (/)  88  cm.  in  circumference. 
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2.  A  cubical  blwlc  of  wood  1  ft.  loiij?  is  tunnd  into  the 
largt'Ht  glol>e  jxiHsible.  How  many  cubic  inches  of  wood 
are  cut  away  1 

3.  The  surface  of  a  sjihere  contains  154  sq.  ft.  Find 
its  cubic  conti-nt. 

4.  A  solid  metal  sphere  8  in.  in  <liameter  is  melted  and 
formed  without  loss  into  shot  ^  in.  in  diameter.  How 
many  shot  are  there? 

5.  A  cubit;  foot  of  copper  is  drawn  into  a  wire  one- 
fourth  of  an  inch  in  diameter.     Find  its  length. 

6.  A  solid  sphere  of  iron  12  in.  in  diameter  is  cast  with- 
out loss  into  a  hollow  cylinder  (5^  in.  in  radius  and  8  in. 
long.     Find  the  thickness  of  the  iron. 

7.  A  sphere  and  a  cube  have  the  same  volume.  Com- 
pare their  surfaces. 

8.  A  sphere  and  a  cube  liave  the  same  surface.  Com- 
pare their  volumes. 

9.  Iron  is  7. 8  times  as  heavy  as  water.  Find  the  weight 
of  a  solid  cannon  ball  6  in.  in  diameter. 

10.  The  surface  of  a  sjjlure  is  346^  sq.  iji.  Find  its 
volume. 

11.  A  ball  of  lead  4  in.  in  diameter  is  eovered  with 
silver.  Find  the  thickne.ss  of  the  silver  in  order  that  the 
surface  of  the  silver  may  be  twice  that  of  the  lead. 

1 2.  A  sphere  of  marble  weighs  1230„»/^  oz.  If  marble 
is  2.7  times  as  heavy  as  water,  And  the  circumference  of 
the  sphere. 

13.  A  cylindrical  jar  G  in.  in  diameter  and  8  in.  deep 
is  half  full  of  water.  If  a  ball  of  lead  3  in.  in  diameter  is 
dropped  into  it,  how  high  will  the  water  rise  in  the 
vessel? 
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XIII.     FRUSTA  OF  PVRAMIDS  AND  CONES 


!©•.  A  Fruatum  of  a  pyni- 
mid  or  cone  in  the  }K)rtion  of 
the  pyramid  or  cone  inchided 
between  the  base  and  a  plane 
cutting  the  solid  parallel  to  the 
base. 

D  F  E  C  G  B  i8  a  Frustum 
of  a  c(.nt'.  F  G  i«  the  alfifinle 
and  E  C  the  ulatit  height  of  the 
frustum. 


110.  To  find  the  lateral  surface  of  a  Fnutum. 

Multiply  half  the  sum  of  the  meMum  of 
the  perimeters  of  the  ends  of  the  frustum 
by  the  measure  of  the  slant  height,  and 
the  product  will  be  the  measure  of  the 
area  of  the  lateral  surface. 

Ex.  1.  Find  the  total  surface  of 
th.'  frustum  of  a  cone  whose  ends 
an-  4  ft.  and  3  ft.  in  diameter,  and 
whose  slant  height  is  12  ft 

Perimeter  <.f  ends  =  4  x  3f  ft.  and  3  x  3f  ft. 
=  1-2^  ft.  and  9f  ft. 


.*.  area 


of  lateral  .surface  =  T  "^±i^  x  12)  sq.  ft 


=  132.s.,.  ft 
Area  of  ends=  12^  sq.  ft  and  7^', 


toUi 


Tf 


sq.  ft 


nr' 


»1tt  sq-  ft 
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111.  To  flnd  the  cnbic  content  of  the  fnwtum  of  a 
pjramid  or  cone. 

To  the  anas  of  tba  two  ends  of  th«  fnwtum  add  the  tquare  root 
of  their  product  Multiply  this  turn  by  the  height  of  the'fnwtum,  and 
oiie*third  of  this  product  will  be  the  volume. 

Ex.  1 .  Tlie  ni<l«'8  of  thr  ♦•ntls  of  \]\v  frustum  of  a  8quare 
pymniid  uro  2^  ft.  and  .'{  ft.,  and  tlu*  dintunw  Ixtwuen 
them  \»  1|  ft.     Find  the  volunn^  of  the  fruntum. 

Art-a  of  i'ii«U  =  <iJ  841.  ft.  ami  0  t^.  ft.,  rettijectively. 
S^iuare  r<K>t  (if  |)nNlu«-t  =  ^'(fi}  x  !>)  h<|.  ft. 

:J  w|.  ft. 
MeaHure  of  volume  =■  i  «.f  1?  («1  +7l  +9) 
=  13; 
,'.  volume  =  13  cii.  ft. 


ExerclM  LXVIII 

1.  A  hlock  of  marble  is  in  tlio  form  of  a  frustum  of  a 
sijuare  pyranjid.  The  side  of  the  smaller  <'nd  is  1  ft.  and 
that  of  the  larger  end  2  ft,  6  in.,  and  the  slant  height  is 
16  ft.     Find  the  total  surface  of  the  block. 

2.  Find  the  latend  surface  of  the  frustum  of  a  cone 
whose  base  is  38^  sti.  ft.  and  U)\)  9f  sq.  ft.,  and  slant 
height  15  ft. 

8.  A  square  reservoir  in  the  form  of  an  inverted  frustum 
is  144  yd.  long  at  the  top,  and  121  yd.  long  at  the  bottom, 
and  30  ft.  deep.    How  many  gallons  of  water  will  it  hold? 

4.  Find  the  value  of  a  stick  of  s<iuare  timber  25  ft.  6  in. 
long,  the  girth  of  the  larger  end  being  10  ft.  and  of 
the  smaller  end  5  ft. ,  at  2.5c.  per  cubic  foot. 

5.  A  frustum  of  a  cone  is  25  ni.  high,  and  the  circum- 
ferenje  of  its  greater  and  smaller  ends  22  m.  and  2.75  m. 
respectively.     Find  its  volume. 
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6.  Tin?  wuUt  ill  a  flmin  with  (limiting  hu\vh  flows  at  the 
rate  of  half  a  ini!«>  imt  hour.  Ihnv  many  Kiili<»iH  flow 
pant  a  jMiijit  in  10  inin.,  the  water  iH-iuK  *'i'»  ft.  wiilf  at  the 
Hurfaoc,  1(>  ft.  at  tln^  L.ttoin,  :ui.|  I  ft.  ih.«'|>T 

7.  Fin«l  the  volunu'  of  a  .ijuart'd  pim-  of  titnl«'r,  itx 
length  htinj?  IS  ft.,  ♦ach  nicU'  of  the  greater  i-nd  Ij^ing 
18  in.  anil  of  the  nnmlh-r  one  12  in. 

8.  Find  the  volume,  in  eul»ie  U-i't,  of  the  frustum  (.f  a 
eone,  the  radii  of  whose  ends  are  1  ft.  and  4  ft.  respectively, 
the  slant  height  of  the  frustum  l»eing  5  ft. 

.\IV.     SIMILAR  SOLIDS 
IVZ,  Solids  are  sinnlar  when 

(a)  Th«  y  are  of  tin*  san.e  form  ;  and 

(b)  Tlu'y  have  their  eorres|)ondin>f  dinien-Kions  propor- 
tional. 

For  instance,  if  the  three  ed^'cs  of  one  rectangular 
parallelopiped  which  meet  at  a  \h  ,  it  are  resin-ctivi-lv 
double  the  three  edges  of  anotlu  r  which  meet  at  a  pi.int, 
the  two  rectangular  parallelopipeds  are  similar. 

The  volumes  of  similar  solids  are  to  one  another  as  the  cubes  of 
the  measures  of  their  corresponding  lines  of  measurement 

Ex.  1.  A  sphere  5  in.  in  diameter  weighs  7":{oz.  Find 
the  weight  of  a  sphere  4  in.  in  diameter  made  f  material 
25  per  cent,  heavier  than  the  other. 

If  the  first  sphere  were  of  the  same  material  as  the 
second  it  wcmld  weigh  {gg  of  75  oz.,  or  9^  oz. 

Hence,  weight  of  second  :  93?  :  :4*  :  .5^ 
.•.  incasiire  of  weight  of  second  -  — *  ~— 

=  48  ; 
.'.  weight  i»f  second  =  48  oz. 
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Exercise  LXIX 

1.  If  a  cube  of  metal,  the  edge  of  which  is  1  in.,  weighs 
9  oz.,  find  the  weight  of  a  cul)e  of  the  same  metal  whose 
edge  is  3  in.  long. 

2.  A  sphere  2  in.  in  diameter  weighs  16  oz.  Find  the 
weight  of  a  sphere  made  of  the  sanit;  material  .'J  in.  in 
diameter. 

3.  If  the  thickness  of  a  2nc,  piece  he  to  that  of  a  5c. 
piece  as  7  to  5,  compare  their  diameters. 

4.  The  breadth  of  a  rectangular  solid  is  20  ft.  What 
must  be  the  breadth  of  a  similar  solid  whose  volume  is 
three  times  as  great? 

5.  Compare  the  volumes  of  two  similar  cones,  the 
circumferences  of  whose  bases  are  20  ft.  and  25  ft., 
respectively. 

6.  If  one  edge  of  a  prism  is  5  in.,  and  its  volume  is 
64  cu.  in.,  what  is  the  edge  of  another  similar  prism 
whose  volume  is  27  cii.  in.? 

7.  The  height  of  a  right  cylinder  is  4J  ft.  Find  the 
height  of  a  similar  cylinder  27  times  the  volume. 

8.  If  two  cubes  have  their  c,  utents,  the  one  double 
of  the  other,  and  the  edge  of  the  larger  is  1  ft.,  find  the 
edge  of  the  smaller. 

9.  There  are  two  similar  jjyramids  whose  volumes  are 
162  cu.  in.  and  TO72  cu  in.  If  the  altitude  of  the  smaller 
is  4^  in.,  what  is  the  altitude  of  the  greater? 

10.  If  a  solid  weighing  27  lb.  cost  |3.60  to  gild,  what 
will  a  similar  solid  weighing  125  lb,  cost  to  gild? 

11.  Find  the  edge  of  a  cube  which  is  7  times  the 
volume  of  a  cube,  the  edge  of  which  is  7  dm. 
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12.  The  edge  of  a  cube  is  iucreased  by  f  of  itself. 
By  what  fraction  of  itself  is  the  volume  increased  ? 

13.  Two  circular  plates  of  lead,  each  one  inch  thick 
the  diameters  of  which  are  7  in.  and  14  in.,  respectively,' 
are  melted  and  formed  into  a  .ingle  circular  pbte  5  in' 
thick.    Find  its  diameter. 


Exercise  LXX 

1.  Compare  the  volumes  of  a  cube  1  ft.  in  length  a 
cylinder  1  ft.  in  diameter  and  1  ft.  in  height,  and'  a 
sphere  1  ft.  in  diameter. 

2.  Find  the  cost  of  i)ainting  tlie  convex  surfaces  of 
5  cylindrical  pillars,  each  14  ft.  high  and  a  foot  in 
diameter,  at  ISc.  per  square  yard. 

3.  The  diamet(T  of  a  sphere  is  6  ft.  Find  the  volume 
of  the  largest  cube  that  can  be  cut  from  it. 

4.  The  three  edges  of  a  rectangular  .solid  that  meet  at 
an  angle  are  25  in.,  'A  in.,  and  IGO  in.  Find  the  edge  of 
a  cube  which  has  the  same  volume. 

5.  The  iron  of  a  spherical  shell  12  in.  in  diameter  is 
H  m-  tlnck.  Find  the  number  of  cubic  inches  of  iron  in 
the  shell. 

?<   6.  A  spherical  stone  is  found  to  displmre  224o8J  cu.  in. 
of  water.     Find  it.s  diameter. 

7.  A  sphere  of  gold  \  in.  in  dinmeter  is  beaten  out 
into  a  circle  of  gold  It-af  .000006  in  thickness.  Find  the 
radius  of  the  circlf. 

8.  Find  the  solidity  of  a  spheri(tal  sheU  whose  inner 
and  outer  radii  are  14  in.  and  m  in.,  respectively. 

9.  The  circumference  of  the  base  of  a  (tone  is  44  ft 
and  its  slant  height  is  8^  fr.    Find  the  volume  of  the  cone.' 
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10.  If  Water  is  poured  into  a  cylindrical  reservoir 
84  ft.  in  diameter  at  the  rate  of  3696  guL.a  minnte,  and 
a  gallon  measures  277J  en.  in.,  find  how  much  the  water 
rises  in  2  hr.  24  min. 

11.  Find  the  cubic  content  of  an  iron  ring  3^  in.  thick, 
whose  internal  and  external  diameters  are  5  ft.  and  15  ft., 
respectively. 

12.  A  globe  18^  in.  in  diameter  weighs  73  lb.  Find 
the  weight  of  u.  globe  of  the  same  material  whose 
diameter  is  37  in. 

13.  A  circular  hole  is  to  be  cut  in  a  circular  plate 
whose  diameter  is  ?A  in.,  so  that  the  waight  of  the  plate 
may  be  reduced  J.     Find  the  diameter  of  the  hole. 

14.  What  is  the  volume  of  a  cylindrical  gas  holder 
140ft.  in  diameter  and  120  ft.  high? 

15.  Find  the  length  of  a  cylinder,  the  radius  of  whose 
base  is  7  in.,  and  whose  volume  is  equal  to  the  volume 
of  a  cube  whose  edge  is  22  in. 

16.  Find  the  lateral  surface  of  a  cone  whose  height  is 
15  in.,  and  the  diameter  of  whose  base  is  40  in. 

17.  The  cubic  content  of  a  box  is  100  cu.  ft.  The 
depth  is  5  ft.  4  in. ;  the  length  is  three  times  the  width. 
Find  the  length  and  width. 

18.  A  sovereign  is  |  in.  in  diameter  and  ^V  in.  in 
;^  2  ^    thickness.     If  2964500  of  them  are  melted  and  formed 

into  a  cube,  find  the  length  of  the  edge  of  the  cube. 

*  19.  Iron  is  7.8  times  as  heavy  as  water.  Find  the 
weight  of  a  rectangular  iron  box,  the  outer  dimensions 
being  6  ft.  long,  4  ft.  deep,  and  3  ft.  6  in.  wide,  the  iron 
being  1  in,  thick,  and  there  being  no  lid 
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20.  The  weight  of  water  contained  in  a  rrctangular 
cistern  8  ft.  long,  7  ft.  wide  is  93f  cwt.  (long  cwt).  If 
a  cubic  foot  of  water  weighs  1000  02. ,  find  the  depth  of 
water  in  the  cistern. 

21.  A  log  of  timber  is  18  ft.  long,  1  ft.  4  in.  wide,  a.id 
15  in.  thick.  If  a  piecfi  containing  2J  solid  feet  be  cut  off 
the  end  of  it,  what  Irngth  will  be  left  ? 

22.  The  external  dimensions  of  a  bov  without  a  lid 
are,  length,  4  ft.,  breadth,  8  ft.,  depth,  2  ft.,  and  the 
thickness  of  the  <jides  and  bottom  is  the  same,  namely. 
1  in.  If  the  cost  of  a  cubic  yard  of  the  material  is  \)s., 
and  the  cost  of  making  the  box  is  ^\  of  the  cost  of  the 
material,  what  will  the  box  cost? 

28.  If  the  price  of  9760  bricks,  of  which  the  length, 
breadth,   and  thickness  are  20  in.,  10  in.,  and  12ft  in. 
respectively,  be  $218.50,  what  will    be  the  i»ri('e  of  100 
bricks  which  are  one-fifth  smaller  in  every  dimension? 

24.  A  tjuik  is  8  ft.  long,  r-,  it.  4  in.  wide,  4  ft.  6  in. 
deep.  Find  the  number  of  gallons  it  contain.s,  having 
given  that  1  cu.  ft.  of  water  weighs  1000  oz.,  and  that  a 
pint  of  water  weighs  a  pound  and  a  (juartt  r. 

25.  A  level  reach  in  a  canal,  14  mi.  G  fur.  long  and 
48  ft.  broad,  is  k(>pt  uj)  by  a  lock  80  ft.  long,  12  ft.  broad, 
and  having  a  fall  of  8  ft.  6  in.  How  many  barges  might 
pass  through  the  lock  before  the  water  in  the  upper  canal 
was  lowered  one  inch  ? 

26.  Find  the  cost  of  painting  the  walls  of  a  square 
room  14  ft.  high  and  18  ft.  l',ng,  with  two  doors  8  ft.  by  4ft., 
and  three  windows  10  ft.  by  5  ft. ,  the  amount  saved  by  each 
window  l>cing  £2  1(k  'Sd.  Wlut  additional  height  would 
increase  the  cost  by  nine  shillings? 
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27.  A  hollow  cubical  box,  made  of  material  which  is 
1.3  in.  in  thickness,  ban  an  interior  capacity  of  50.65.3 
cu.  ft.  Determine  the  length  of  the  outside  edge  of  the 
box. 

28.  A  rectangular  piece  of  ground,  72  yd.  by  45  yd.,  is 
to  be  laid  out  in  4  plots  of  grass,  each  27  ft.  by  .3^  ft., 
and  a  pond  in  the  centre  6  yd.  s<iuare,  to  contain  252  cu. 
yd.  of  water.  Find  the  expense  of  gravelling  the  remainder, 
at  2§c.  per  8(|uare  yard,  and  the  depth  of  the  pond. 

'     29.  The  contents  of  a  cistern  is  the  sum  of  two  culx-s, 
whose  edges  are  10  in.  and  2  in.,  and  the  area  of  its  I  .  .- 
iL\^      is  the  diijference  between  two  8(iuares,   whos(>   sides  nre 
U  ft.  and  1  ;i  ft.     Find  its  dei)th. 

30.  A  picture  gallery  consists  of  three  large  rooms. 
The  first  is  20  yd.  long,  20  yd.  bread,  and  (>  yd.  high. 
The  other  two  are  20  yd.  long,  20  yd.  broad,  and  5  yd. 
high.  Supposing  the  walls  to  be  covered  w"Ji  pictures, 
except  the  doors,  which  are  8  ft.  high  and  3  ft.  Avide,  and 
of  which  each  room  has  two,  what  will  be  the  number  of 
pictures,  the  average  size  being  8  ft.  })y  3  ft.  ? 
"^  31.  The  breadth  of  a  room  is  twice  its  height  and  half 
fts  length,  and  the  contents  are  4096  cu.  ft  Find  the 
dimensions  of  the  room. 

32.  How  many  bricks,  9  in.  long,  4^  broad,  and  4  thick, 
will  be  r(>quired  for  a  wall  60  ft.  long,  20  ft.  high,  and 
4  ft.  thick,  allowing  ^X  of  the  sj.ace  for  mortar  ?:- 
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i>^33.  The  breadth  of  a  room  is  two-thirds  of  its  length 
1^       and  three-lialves  of  its  height,  and  the  contents  are  5H82 
cu.  ft     Find  the  dimensions  of  the  room. 

34.  The  area  of  the  basement  of  a  circular  building  is 
14454  sq.  ft  The  wall  is  .35  in.  tbick  at  the  foundation. 
Find  the  surface  covered  hv  tlie  ))iise  of  tbe  wall. 
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85.  If  tlifi-c  is  :i  {isttTU  \vlio8e  diiiK-ihsions  ;:ro  (i  ft., 
T)  ft.,  and  4  ft.,  (liul  tin-  sides  of  anotluT  to  ronfi.iii  3  times 
as  nimh,  jukI  whos(>  sid.s  will  1...  |.roi>ortioiud  to  those  of 
tlu;  first  oiic 

36.  The  pamllcl  sid«'s  of  a  tnipczoid  arc,  respectively 
37^  ft.  and  22^  ft.  in  hn^'tli,  and  tlie  n..n-parallel  sides 
are,  respcrtively,  Ki.^f  ft.  and  IS  •  fi.  l..no.  The  latt.r. sides 
are  i)roduce(l  to  meet.  Find  the  respeetiv(>  i<n{rtl,s  of  the 
produced  sides  h.'twcen  the  points  of  incetinj;  and  the 
shorter  of  the  i)arallel  sid<s  (»f  the  trapezoid. 

37.  Two  sides  of  a  trianjrle  are  21 S  ft  and  241  ft.  long, 
re.spectivelv,  and  the  per|!endieu];ir  from  tfe(«!*tu^4«^ed 
anjrle  on  the  M.ird  sioe  is  120  ft.      Find  the  third  sid.^ 

38.  One  side  (•f  .-i  right-an«,de<l  trianjjle  is  .-502-")  ft.  in 
length,  and  the  difTerence  hetweei.  the  hvpothenn.<,.  an.l 
the  f)ther  side  is  f;25  ft.  Find  the  hypothenuse  and  the 
other  side. 

39.  The  sides  of  a  triangular  field  ABC  are,  AB  60 
rd.,  BC  100  rd.,  CA  HO  rd.  A  straight  road  is  cut 
from  A  to  Be,  meetii;  it  at  right  angles.  Also,  another 
from  A  to  the  midd'  int  of  BC.  Find  the  area  of  tlie 
field  iK'tween  the  roi, 

40.  The  four  sides  of  a  field  are.  7")  yd.,  100  yd., 
125  yi\.,  and  200  y.l.,  respectively.  The  first  two  side.^ 
form  a  right  angle.      Find  the  area  of  the  field. 

41.  The  sides  of  a  firld  in  the  shape  of  an  isosceles 
triangle  are  the  sid.sof  three  oth.^r scpiaiv  fi.Ms.  The  area 
of  th(  largei  is  24  s.,.  eh.  greater  than  that  of  th"  triangle, 
while  each  of  the  others  is  13  s.j.  eh.  greater.  The  differ- 
ence l)etween  the  hase  and  e;,,-!.  of  {he  equal  si.les  is  one 
<'hain.     Find  the  area  of  (he  trianiile. 
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42.  A  square  is  hiscribed  in  a  circle  whose  radius  is 
42  in.  Find  the  area  of  the  four  8i  ments  of  the  circle 
outside  the  square. 

48.  What  are  the  width  and  depth,  inside  measure- 
ment, of  a  rectangular  box  whose  length  inside  is  5^^  ft. 
and  contains  229635  cu.  in.,  the  width  being  |  of  the 
depth  ? 

44.  The  diflFerence  between  the  areas  of  two  stiuares  in- 
scribed and  circumscribed  about  a  circle  is  338  sq.  ft. 
Find  the  radius  of  the  circle. 

45.  A  rectangular  piece  of  ground,  covering  ^  an  acre, 
is  55  yd.  long.  Just  within  the  fence  surrounding  the 
entire  plot  is  a  shrubbery  10  ft.  wide.  Find  the  area  of 
the  shrubbery. 

46.  A  rectangular  field,  containing  9  ac. ,  is  surrounded 
by  a  road  66  ft.  wide.  The  area  of  the  road  Wing  4.3  ac, 
find  the  length  and  width  of  the  field. 

47.  A  cylindrical  boiler  is  12  dm.  deep,  and  its  internal 
diameter  is  9  d.m.  How  many  litres  of  water  will  it 
contain  1 

I  48.  A  plate  of  gold,  3  in.  square  and  one-eighth  of  an 
inch  thick,  is  extended  by  hammering  so  as  to  cover  a 
surface  of  7  yd.  square.     Find  its  proper  thickness. 

49.  The  flooring  of  a  room,  14  ft.  3  in.  long  by  13  ft. 
4  in.  broad,  is  composed  of  ^  in.  planks,  each  8  in.  wide 
and  10  ft.  long.  How  many  will  be  required,  and  what 
will  be  the  weight  of  the  whole,  if  1  cu.  in.  of  wood  weighs 
half  an  ounce  ? 

50.  A  cistern  without  a  top  is  27  ft.  long,  22  ft.  wide, 
and  6  ft.  6  in.  deep.     What  will  it  cost  to  paint  it  inside 


and  out  at  4^.  a  square  yard  ? 
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61.  A  rtx)ni,  whose  laight  is  11  ft.  and  length  twice 
itw  hremlth.  takes  143  yd.  of  i)ai)er  2  ft.  wide  for  it.s  four 
walls.    How  many  yards  of  gilt  moulding  will  he  required  ? 

52.  The  length,  breadth,  and  height  <.f  a  wooden  l)ox 
are  4  ft. ,  2A  ft.,  3  ft.,  resiK'ctivcly.  Find  the  cost  of  paint- 
ing the  outside  at  Is.  '6«I.  a  s(|uare  yard. 

53.  A  room  is  21  ft.  long,  15  ft.  6  in.  wide,  10  ft.  high. 
It  contains  3  windows,  the  reces-ses  of  wiiich  reach  to  the 
ceiling,  and  are  4  ft.  0  in.  wi<h'.  There  are  in  it  4  doors, 
each  B  ft.  6  in.  high  aiul  3  ft.  3  in.  wide.  The  fireplace 
is  «  ft.  wide  and  1  ft.  high.  A  skirting,  1  ft.  8  in.  deep, 
runs  round  the  walls.  Find  the  expense  of  pai)ering  the 
room  at  5c.  a  square  foot. 

^  54.  A  sphere  of  lead,  3  in.  in  diameter,  is  melted,  and 
recast  into  three  spheres,  one  1^  in.  in  diameter,  and 
another  2  in.     Find  the  diameter  of  the  thin!  one. 

-►    55.  How  many  times  as  large  is  a  hole  bored  by  a  2-in. 
bit  as  one  bored  by  a  ^-in.  bit  ? 

56.  Tf  a  pipe  1^  in.  in  diameter  fill  a  ci.^tern  contain- 
ing 48  gal.  in  a  given  time,  what  is  the  capacity  of  a  cistern 
that  a  pipe,  2^  in.  in  diameter,  will  fill  in  the  same  time  ? 

57.  How  many  tinies  as  large  is  a  water-pipe,  20  in.  in 
diameter,  as  one  6  in.  in  diameter? 

68.  How  many  times  can  a  keg,  12  in.  in  diameter  at 
the  bung,  be  filled  from  a  similarly-shaped  barrel  wbo.sc 
bung-diameter  is  2  ft.  6  in.  ? 

♦  59.  If  a  cannon  ball  6  in.  in  diameter  weighs  81  lb., 
what  must  be  the  diameter  of  a  siiuilar  ball  to  weigh  %  of 
a  pound  ? 

60.  How  many  cast-iron  balls.  4  in.,  6  in.,  or  8  in.  in 
diameter,  can  be  placed  in  a  cubical  vessel  whose  edge  is 
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2  ft.;  and  how  mjuiy  gallons  of  water  will  it  fontain  after 
it  is  filled  with  balls  ? 

61 .  How  many  litres  of  gas  may  he  contained  in  a  cylin- 
drital  gasometer  15  m.  high  and  with  a  diameter  of  16  m.  1 

62.  Two  globes  weigh  respectively  16  kg.  and  2.')  kg., 
and  the  weights  of  a  cnbic  centimetre  of  the  materials 
of  which  they  are  respectively  made  are  as  5  to  4. 
Compare  the  diameters  of  the  globes. 

63.  The  length  of  a  triangular  prism  is  18  ft.,  and 
the  edges  of  the  triangular  end  are  13  ft.,  14  ft.,  and 
15  ft.     Find  the  whole  area  of  the  prism. 

64.  How  fast  is  a  locomotive  going  when  the  small 
f   wheel,  which  is  4  ft.  in  diameter,  makes  120  revolutions 

more  per  minute  than  the  driving  wheel,  which  is  7  ft. 
in  diameter  ? 

65.  A  water  wheel,  which  is  17  ft.  6  in.  in  diameter, 
makes  8  revolutions  per  minute.  Find  the  number  of 
miles  per  week  a  point  on  the  circumference  travels,  if 
the  wheel  is  in  motion  1 1  hr.  per  day,  during  6  da. 

*-  66.  The  side  of  a  square  field  is  48  rd.     Find  the  side 
of  a  square  field  3  times  as  large  as  it. 

67.  The  radius  of  a  sphere  is  diminished  by  j  of  itself. 
By  what  fraction  of  it.s(lf  is  the  volume  diminished ? 

68.  Find  the  volume  of  a  cubical  box,  if  the  distance 
from  one  of  the  corners  at  the  base  to  the  extreme 
opposite  corner  on  the  top  is  8  ft. 

69.  At  what  distance  from  the  base  must  a  cone, 
20  in.  high,  be  (!ut  parallel  to  the  base  that  the  volumes 
of  the  two  parts  may  be  equal  ? 

y    70.  Four  men  bought  a  grindstone  60  ii».  iu  diameter. 
How  much  of  the  diameter  must  be  ground  off  by  each 
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man,  one  grindint?  las  part  first,  then  anothtr,  and  so 
on,  that  each  may  have  an  equal  share  of  the  stone, 
allowing  6  in.  for  the  axh*  f 

Oral  Exerrine 

1.  A  rectangular  cistorn  is  U  ft.  lon^r,  ^  ft  wide,  and 
6  ft.  dtj'i).     Find  it.s  cubic  cai>acity. 

2.  Find  the  cost  of  excavating  a  cellar  24  ft.  long,  21  ft. 
wide,  and  6  ft.  deep  at  $1.25  jht  cubic  yard. 

3.  Find  the  value  of  a  stick  of  tinilH-r  36  ft.  long  and 
18  in.  Wjuare  at  80c.  per  cubic  foot. 

4.  The  length  of  a  room  which  contains  60  cu.  vd.  is 
J  more  than  the  breadth,  the  height  Iwing  9  ft.  Find  the 
length  and  the  breadth. 

5.  A  rectangular  log  18  ft.  long  is  18  in.  broad  and 
16  in.  thick.     Find  its  vohunc. 

6.  A  circular  ci.stern  is  7  ft.  in  diameter  and  8  ft.  deep. 
How  many  gallons  of  water  will  it  hold  when  full,  there 
being  6^  gal.  in  a  cubic  foot. 

7.  Find  the  number  of  scjuare  feet  in  the  curved  surface 
of  a  cylinder  30  ft.  long  and  3V  ft.  in  diameter. 

8.  Find  the  cubic  content  of  a  cone  14  in.  in  diameter 
and  12  in.  in  height. 

9.  How  much  curved  heating  surface  is  there  in  a 
steam  pipe  1  in.  in  diamet<'r  and  420  ft.  in  length  1 

10.  How  many  cubes  of  lead,  each  a  fourth  of  an  inch 
long,  can  be  made  from  a  rectangular  slab  18  in.  long, 
2  in.  thick,  and  5  in.  wide  ? 

1 1.  A  hollow  metallic  column  10  ft.  long  and  10  in.  in 
diameter  has  the  metal  3  in.  thi<'k.  Find  the  number  of 
cubic  inches  of  metal. 
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12.  Fiiul  the  I'ntire  Hurfuce  of  a  rt^tangular  prism 
who8«  ends  are  o  in.  by  7  in.  and  whose  altitude  is  12  in. 

18.  Find  the  volume  of  a  oylindor  which  is  14  in.  in 
diameter  and  20  in.  in  altitude. 

14.  How  many  bricks  each  S  in.  long,  4  in.  wide,  and 
2  in.  thick  are  then;  in  a  j)ile  16  ft.  long,  8  ft.  wide,  and 
10  ft.  high  ? 

16.  Find  the  cost  of  excavating  a  trench  20  ni.  long, 
1.5  ni.  wide  and  2.5  m.  deep  at  *1.20  j)er  cubic  metre. 

V-16.  Find  the  amount  of  heating  surface  in  a  steani 
pilK!  420  m.  long  and  5  cm.  in  diameter. 

17.  Find  the  number  of  cords  of  w(M)d  in  a  pile  3(5  ft 
by  8  ft.  by  4  ft. 

18.  A  pile  of  w<x)d  is  20  m.  long,  1,'>  m.  wide,  and 
8.5  m.  high.     How  many  steres  does  it  contain  ? 

19.  How  many  litres  are  there  in  a  rectangular  tank 
2  m.  long,  1..')  m.  wide,  and  2.8  m.  deep? 

20.  How  much  more  water  per  second,  can  be  carried 
by  a  single  water  pipe,  5  in.  in  diameter,  than  by  two 
pipes,  one  4  in.  and  the  other  2  in.  in  diameter,  the'water 
flowing  at  the  rate  of  20  in.  per  second  in  each  case  ? 

21.  A  sfjuare  tank  containing  1125  cu.  ft.  is  ,'» ft.  deep 
Find  its  length. 

22.  How  deep  nmst  a  rectangular  box  >*e  to  hold  120 1., 
if  it  is  80  cm.  long  and  30  cm.  wide? 

23.  If  the  radius  of  the  silver  dollar  be  to  that  of  the 
half  dollar  as  3  to  2,  compare  their  thickness. 

24.  The  Great  Pyramid  of  Cheops  has  a  square  base 
7fi4  ft  on  a  si<le.  The  slant  Jjcight  is  about  500  ft.  Find 
the  lateral  area  of  the  pyramid. 
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2.  A  horse  travels  2.4  mi.  in  5,^  niin.  and  a  train  gm's* 
42.  T  li.  in  .75  hr.  Compare  the  rates  of  the  horwe  and 
11:3  ti.-.n  in  miles  per  hour. 

8.  A  can  do  a  j)iece  of  work  in  7  da.,  B  in  6  da.  and 
C  in  5|-  da.     A  works  for  1  da.  when  B  joins  him,  and  ^ 
2  da.  later  C  joins  them.      How  long  will  it  take   the 
three  to  finish  the  work  after  C  begins  ? 

4.  I  bought  120  m.  of  silk  at  5.45  francs  a  metre, 
and  sold  72  yd.  at  6s.  7J</.,  and  the  balance  at  6.s.  5d.  a 
yard.     Find  my  loss  or  gain  per  cent.  (£1  =  25.40  francs). 

6.  If  ^  of  .5  of  a  ton  of  hay  be  worth  $5i,  what  is  J  of  * 
.125  of  a  ton  worth  at  the  same  rate  ? 

6.  New  York  is  74°  1'  6"  west  longitude,  and  St.  Louis 
90°  15'  16"  west  longitude.  "What  is  the  difference  in  time 
l)et ween  the  two  places? 

7.  Express  as  a  decimal  4%,  5%,  8^%,  4^%,  10/,,  J%,  §%■ 

8.  What  per  cint.  of  2i  is  6?  What  per  cent,  of  a 
number  is  .072  of  HI 

9.  A  pole  f  lands  J  of  its  length  in  the  naul,  4h  ft.  in 
the  water,  and  ^  out  of  the  water.     What  is  its  length? 
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^      10.  It  an  articl.'  liii.l  .uHt  20%  l.-^s  the  gain  would  ha\f 
been  30%  njon.-.     Wliat  was  the  gain  pt-r  nnt  ? 

1 1.  In  what  tiin<'  will  a  sum  of  moni  v  doiihle  it8«'lf  at 
.')%  HinipU"  interest , 

12.  Siniplifv : 


KT-'iJl 


<i  of  ij^)^  x-*A"^'' 


.n  of 


t    r     •    ft*' 


)   4i  of  J*.  +^n  "f/. 

13.  A  owns  .(Ml)  of  a  farm  and  7?  the  n?Ht;  ,^j  of  Ai's 
y  Hhare  is  worth  iBSTO  Icsh  than  ^1'h  Mhaic.     VV'hat  is  the 

whoU'  estate  worth? 

14.  A    ran  do  as  niiuli   work  in  4A  da.   as   //  in  S.' 
;^     da.     Huw  h.ng  will  it  take  tho  tw(.  to  do  n  work  that  ^1 

alone  ran  finish  in  9j  da.  ? 

15.  If  1  niilr.-:(W.,  what  will  it  (..st  a  I.ondon  mer- 
chant to  j.ay  ]2.')()  milreis  in  Lishon  f 

16.  The  lon-iitude  ..f  Cincinnati  is  S-i  2-t  vest,  mikI  .,r 
St.  Louis  !>0°  1.7  ur  west;  when  it  is  1(5.40  o'clo(;k  at 
Cincinnati,  what  is  the  time  at  St.  I.ouis? 

17.  How  many  hrieks  S "  x  4"  x  2"  in  a  wall  m  ft   hm-' 
18  ft.  hi^di,  an<l2M't.  thiek  ? 

18.  .if  is  JJ^  ,,f  what  numlxT?  ■J%  of  what  numher  is 
.0824? 

19.  S..ld  Hour  at  ?1»  a  hanel,  which  was  10/  h>s  than 
the  cost.  What  would  l,;nv  1,..,,,  the  jr;,in  per  eeiit.  if  it 
had  heen  sold  for  810.75  jx-r  barrel  i 

20.  It  is  rnjuired  to  divide  8ir,Sfi.70  among  8  persons 
m  the  prop„rtioi\  of  \,  i  I     How  much  will  each  receiver 

21.  What  is  the  ..    meter  of  the   driv.mg-wheel  of  a 
locomotive   whieh.  making  144    r.'volutions  per  minute 
runs  36  mi.  pir  hour  ?  ' 
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.        22.  Hold  tiiHuh  worth  i«149n.r,0  nt  a  prnfifcf  V2h     on  i 
»    note   at   90  da.    wl.i.h    I  dinrount.-d   in.nH.diat.rv   at   n  "" '^  ?.  ^ 
•«>nk  at  i  ,  iK-r  annum.   Find  my  n.-t  profit  .m  Uw  koo<1h. 

*       28.   If  I  Hdl  f  of  a  fan.,  for  whnt   t'  of  it  .-ost.  what  is         ^«i  I 
my  >,'''ii>  l"'r  (■••nt.  I 

24.  Find   th.'    ...in   on   <N)   ,„.  of  .Inth  j.urrhas.d  in 

li,  larM  at  -JJ  fraru      i  ,:„.tr,.  and  Mold   i..  .\,.,v  (Ml.an.s  at 

''l.O.)  a  yard,  th«  duty  U-ing   10  ^  ad  valun-m,  and  ^x- 
thangt!  5.20, 

25.  What  Huni  must  ha  insured  on  a  hoUHe  worth  mm 
^   so  that  in  case  of  l„ss  the  o«n.-r  may  r.M-..ive  i  of  thin      ^     ' 

sum,  an<l  also  Jj  (,f  th«'  {minium,  whi.  h  was  at  ('. '  ? 

26.  The  average  of  9  n-stdts  is  H;  the  average  of  the 
firnt  8  is  10,  an<l  that  of  the  last  :i  is  lo.    Find  theaverage    ' 
of  the  fourth,  fifth  and  si.xth  immhers. 

27.  Fin.l   the  rachus  of  a  wheel   whieh   revolves  440     '       / 
times  in  a  miii . 

28.  Simplirv: 

i  +  4i  of  ,v    H     ,'s  + 150^,  -  -L-^p:- 

29.  Show  that  f  of  f  =  >;. 

30.  The  sides  of  a  rect^uigle  containing  84992  s.i   ft 
are  us  4  to  3.     Find  them. 

81.  What  will  he  the  amount  of  $2400  f,,r  ]^  yr    at 

>    10%  per  annum,  compounded  half-y  arly  (     At  what  rate. 

snnple  interest,  will  it  amount  to  the  same  sum  in  the 
same  time  ? 

82.  Simplify: 
H  +  ifV       HI-  0^  +  3^V  "    1  ,\,  of  2fofH-^^V^r^, 
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83.  If  I  st'U  goods  at  '.0%  lielow  the  marked  price  and 
still  have  a  profft  of  10%,  what  per  cent,  above  cost  is  the 
marked  price  f 

34.  When  it  is  Monday,  7  a.m.,  at  8an  Francisco, 
longitude  122°  24'  15"  west,  what  day  and  time  of  day  is 
it  at  Berlin,  longitude  13°  23'  o.') "  east? 

35.  The  surface  of  a  sphere  is  1711J  sq.  in.,  and  that 
of  a  cube  is  1734  s<i.  in.     Which  has  the  greater  volume? 

36.  If  3  men  can  do  ^"^  of  a  piece  of  work  in  5  da.  of 
12  hr.  each,  how  many  men  will  it  take  to  do  ^  of  the 
work  in  6  da.  of  8  hr.  each  ? 

37.  A  merchant  buys  2400  bu.  of  potatoes  at  2.5c.  a 
bushel.  He  sells  300  bu.  at  32c.  a  bushel,  f  of  the 
remainder  at  33Jc.  a  bushel,  800  bu.  at  28c.  a  bushel,  and 
the  remainder  at  2^^.  a  bushel.  Find  the  average  gain 
per  bushel. 

38.  By  selling  a  lot  of  land  for  1600,  thereby  gaining 
20%;  a  second  for  $600,  losing  20%  ;  and  a  third  at  an 
advance  of  20%  on  cost,  I  find  I  have  made  $75  on  the 
whole  transaction.     Find  the  total  cost  of  the  three  lots. 

39.  My  agent  in  Montreal  sold  a  shipment  of  flour  at 
18  a  barrel  on  a  commission  of  3%,  and  purchased  goods 
with  the  proceeds  on  a  commission  of  2%,  after  deducting 
both  commissirns.  ^  His  whole  connnissior  was  $500. 
How  many  barrels  of  flour  did  he  sell  ? 

40.  Find  the  number  of  acres  in  a  triangular  field 
whose  sides  are  25,  39  and  56  rd.  respectively. 

41.  A  house  and  lot  cost  $4500,  the  value  of  the  house 
being  $3600.  The  house  is  insured  for  f  of  its  value  at 
.8%,  and  repairs  for  the  year  cost  $40.  The  property  is 
assessed  for  §  of  its  value,  and  the  tax  rate  is  13  mills  on 
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therVtliar.      U  I,.:*  rent  per  amiuni  must  be  received  in  4^     ' 
orde  ■  to  realise  f)'/  on  the  investment? 

42.  \  <i?]it  draft  on  Chicago  was  gold  in  Dvnvcr  for 
$2250,  exdiangb  being  at  ^%  preniiuui.  What  was  the 
face  of  the  draft  1 

43.  I  pold  a  lioive  for  a  certain  sum  and  gained  20%. 

^  I  purchased  another  with  the  money  and  sold  it  at  .a  loss  A?:* 
of  20%.     My  whole  loss  was  $4.80.     Find  t'he  cost  of  the 
tirst  horse. 

44.  Find  the  cost  of  a  bill  of  exchange  on  London  for 
£324,  when  sterling  exchange  is  <|uoted  at  S-. 

45.  What  is  the  actual  price  of  a  6  per  cent,  stock 
which  pays  5%  on  the  investment?  If  the  brokerag<i  is  J, 
what  is  the  market  quotation  of  the  stock  ? 

46.  Find  the  proceeds  of  a  note  given  June  8th  at  90 
da.  for  $730,  with  interest  at  .5%,  and  discounted  Julv  2nd 
at  6%. 

,    /  47.   Divide  $810  between  A  and  li,   so  tliat  ^  of  ^I's 
monev  will  exceed  4-  of  jB's  bv  $10. 

48.  A  merchant  bought  800  bbl.  of  apples  at  $3.7-5  a 
barrel.  He  sold  1(50  bbl.  at  $4.50  a  barrel  ;  30%  of  the 
remainder  at  $4.60  a  barrel ;  148  bbl.  at  $4.45  a  barrel.; 
40%  of  the  remainder  at  a  loss  of  15/';  and  the  remainder 
at  $4.15  a  barrel.     Find  the  average  gain  per  barrel. 


7^f'f/ 


49.  If   ,- 


5#^* 


„    .    Uof -1,'.       5      ,         , 
^  ^^  f3?TJ5l  ^  2-79  "^  "•>•  ^"^'• 


be  worth  $4(X),  what  is  the  whole  farm  worth  ? 

60.  What  is  the  difference  in  the  cost  of  fencing  a 
square  lO-acre  field  and  a  circular  iield  of  the  samo  area, 
the  fence  costing  $5  a  rod  1 
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51.  Find  the  side  of  the  largest  square  stick  of  timber 
that  can  bo  sawn  from  a  log  80  in.  in  diameter. 

52.  By  the  sale  of  goods  which  cost  nie  i?19  I  lost  a 
sum  ('<iual  to  5;;;:'  of  the  proceeds;  and  by  tlie  sale  of 
another  quantity  which  cost  S24  I  gained  a  sum  equal  to 
;}U',:  of  the  i)roceeds.  What  did  I  gain  per  cent,  on  the 
wh(»le? 

53.  The  Avhole  tinii'  occupied  by  a  train  176  yd.  long, 
going  at  the  rate  of  20  mi.  an  hour,  in  cros&ing  a  bridge 
is  25  sec.     Find  the  length  of  the  bridge. 

54.  Simplify: 
wi       /IS  +  f  +  K       4.8x2.7       \      ,.,  ;      9       ,- 

55.  The  old  wine  gallon  is  281  cu.  in.;  the  cubic  inch 
*•  is  .00001  ()8.S()  cu.  m.,  and  the  imperial  gallon  is  4..">4102 

litres.     How  many  imperial  gallons  are  there  in  1"»7  Avine 
gallons  1 

56.  I  bought  $oi).o0  worth  of  apples  at  70c.  a  bushel; 
part  of  them  were  frozen  in  transit,  and  I  sold  the  remain- 
der at  an  advance  of  60%,  receiving  $78.40.  How  many 
bushels  were  froz(>n  ? 

57.  Can  J2,  j:)  and  ^/lO  be  sides  of  a  triangle  ? 

54  3^ 

58.  The  smaller  of  tw«)  numbers  is  ' 


i  of  85 


and  their 


difference  is  -^;  what  is  the  greater  numl)er? 
Iff 

59.  A  man  sells  a  certain  amount  of  4%  stock  at  89, 
and  invests  in  5%  stock  at  102,  increasing  his  income  $37. 
What  amount  of  stock  did  he  sell  ? 

60.  A  ncjte  drawn  at  60  da.  is  discounted  immediately 
at  6%,  the  proceeds  being  8722.44.  Find  the  face  of  the 
note. 
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61.  If  the  diameter  of  a  20-lb.  jshut  is  4  in.,  find  the 
diameter  of  a  10-lb.  shot. 

62.  If  03  in.  equal  16  decimetres,  a  litre  equal  a  euhic 
decimetre,  and  a  gallon  equal  '>77j-  e;i.  in.,  find  the 
number  of  litres  in  a  bushel. 

63.  A  grocer  sells  14, v  ounc.-s   for  a   i)ound.     How 
A"   much  does  he  cheat  a  customer  who  buvs  t<.  the  amount 

of  $73.92? 

64.  If  A  and  B  can  do  a  work  in  8  da,  B  and  C  in 
9  da.,  and  G  and  yl  in  7  da.,  in  what  time  can  A  do 
the  work  ? 

65.  The  iM'riMMidicular  and  base  of  a  riirht-aneled 
triangle  are  30  ft.  and  40  ft.  n-spcctivelv .  Find  the 
perpendicular  from  the  ri.^lit  anjile  u{>on  tin-  hypotlienuse. 

66.  Find  the  cost  of  carpetinjj  a  room  22  ft.  G  in.  long* 
an'  '."ft.  9  in.  wide  with  carpet  27  in.  wide  at  ••^1.00  a  yard. 

board  is  2  ft.  wide  and  8  ft.  long;  find  its  area. 
Sh(  .,  clearly  that  your  nuiltii)lier  is  not  concrete.  ' 

,«;•?  68.  A  })erson  insured  a  house  for  |  of  its  vaUie  at  1\% 
premium.  After  paying  6  premiums  the  house  was 
destroyed,  the  total  loss  Ix-ing  !?194.').  Find  the  value  of 
the  house. 

69.  A  man  lends  S460  at  a  certain  r;'fe  of  interest  and 
$SU  at  a  rate  U%  higher.  If  his  interest  for  one  year 
from  both  investments  is  843.41,  Hnd  th."  nit.s  ..t  which 
each  was  lent. 

70.  A  man  owns  .49  of  a  farm  and  s.lls  .638  of  his 
share  for  8920.     Fin<l  the  value  of  the  farm. 

^       71.  Find  a  merchant's  gain,  through  dishonestv,  if  he 
sells  g(KHls,  which  cost  him  .862. .")0,  using  a  pound  weight^"*"*" 
§  of  an  ounce  tt)o  light. 


?■ 
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72.  A  cylinder  6  ft.  long  and  2^  ft.  in  diameter  is 
closed  by  a  hemisphere  at  each  end.  Find  the  area  of 
the  whole  surface. 

73.  The  volume  of  a  .sphere  is  equal  to  that  of  a  cube 
the  length  of  wliich  is  2  ft.     Find  the  surface  of  each. 

y  74.  A  room  is  .30  ft.  by  18  f(.  hy  '  't.  Find  the 
cost  of  plastering  the  walls  and  ceiling  at  27^.  a  sipiare 
yard. 

^    75.  A  house  was  insured  for  %  of  its  value,  the  rate 
'      being  J%.      If  the  i)remium  paid  was  840.50,  find  the 
value  of  the  house. 

V    76.  If  a  cubic  foot  of  water  weighs  a  thousand  ounces, 
find  the  weight  of  a  cubic  centimetre  in  granmies.  » 

77.  The  difference  between  the  compound  and  the 
simple  interest  on  a  sum  of  money  for  3  yr.  at  4  /  is 
$12.16.     Find  the  sum. 

78.  What  will  it  cost  a  Winnipeg  merchant  to  remit 
$3400  to  Vancouver,  if  exchange  is  at  ^7  ? 

79.  Find  the  value  of  :  (0.016)-;^0.00«4)3 

(0.016)2 -(0.0064)-" 

80.  Find  my  income  from  investing  87600  in  the  5  per 
cents,  at  9o. 

81.  Divide  8269  between  A  and  B  so  that  A  may  have 
$17  more  than  i  of  TJ's  share. 

^       •^2.  Three-fouHiis  of  the  selling  price  of  certain  goods 
V      is  7%  less  than  cost.     Find  the  gain  per  cent,  at  which 
the  goods  were  sold. 

83.  A  merchant  sold  an  article  at  a  loss  of  10%.     Had 
jO    he  sold  it  for  87.50  more  be  would  have  gained  10%!    What 
3 1  "^      did  the  article  cost  ? 
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^  84.  By  invt'!<ting  a  certain  sum  in  the  6  per  cents,  at 
91^  a  man  obtains  an  income  of  $304.  Wliat  would  his 
income  1m'  had  he  invested  this  s  ;m  in  th*-  4^  per  cents, 
at  76? 

85.  A  man  has  8400  of  his  income  e.xemjit  from  taxa- 
'^   lion,  and  on  the  balance  he  j)ay8  an  income  tax  of  16  mills   * 
on  the  dollar.      His  net  income  is  $1728.40.      Find  his 
total  income. 

— »86.  Water  is  flowing  at  the  rate  of  8  mi.  an  hour 
through  a  pipe  14  in.  in  diameter  into  a  n^ctangular 
reservoir  156  yd.  by  120  yd.  In  what  time  will  the 
surface  be  raised  2  in.,  taking  ir=---? 

87.  An  agent  sold  wheat  at  4%  commission  and  with 

^the  proceeds  lie  purchapod  sn^ar  on  a  commission  of  2J%.  JT*  /  ^' 
If  his  total  commission  was  #850,  find  the  amount  invested 
in  sugar. 

88.  Alcohol  being  ^  as  heavy  as  water,  find  the  number 
of  kilogramiiK  s  of  alcohol  required  to  fill  a  tank  measuring 
2.4  m.,  by  3  m.,  by  75  cm. 

89.  If  sterling  exchange  be  quoted  at  9^%  and  exchange 
between  London  and  Paris  be  at  the  rate  of  £1  =  24  francs    - 
25  centimes,  what  is  the  value  of  one  franc  in  cents'? 

90.  If  rain  falls  to  the  depth  of  one  centimetre,  how 
many  litres  of  water  will  have  fall(i>^<in.  a  triangular  plot  of 
ground  whose  sides  are  35  ft.,  42  ft. ,  and  63  It.  respectively  1 

91.  A  farmer  sold  ^  of  his  land  to  A,  J  of  the  remainder 

to  B,  ^  of  what  then  remained  to  C,  and  the  b/ance  to  2>/i^ 
for  $125.    If  J?  paid  at  the  rate  of  $50  per  acre,  how  much 
land  had  the  farmer  at  first? 

92.  A  lot  having  a  frontage  of  25  ft.  and  a  depth  of 
120  ft.  is  sold  at  $15  per  foot  fronUige.  What  rate  per 
acre  is  this  equivalent  to  ? 


320 


Akithmetic 


kV 


^ 


x»'ii 


^> 


L.-V 


A     < 


/ 


93.  If  a  train  travels  HHX)  in.  in  2o  min..  find  its 
speed  in  miles  per  liour. 

94.  If  a  eow  gives  3  gal.  of  milk  each  day,  and  24  (jt. 
1  pt.  of  milk  yield  1  lb.  10  oz.  of  butter,  Imw  many 
pounds  of  butter  can  be  made  in  7  da.  from  the  milk 
of  14  cows? 

95.  If  20  men  do  f  of  a  piece  of  work  in  24  da., 
working  9  lir.  a  day,  in  what  time  would  12  men  do  §  of 
the  v.ork,  if  they  worked  10  hr.  a  day  ? 

96.  If  A  can  beat  C  l)y  19^  yd.  in  a  2()0-yd.  i-ace  and 
B  can  beat  C  by  5  yd.  in  a  l(M).yd.  race,  compare  the 
rates  of  A  and  K 

97.  If  I  mix  5  lb.  of  tea  worth  30c.  a  poufid  with 
4  lb.  worth  450.  a  pound,  at  what  price  per  poui;d  must 
I  sell  the  mixture  to  gain  9j>i%  ? 

98.  Find  the  cost  of  jJastering  the  four  walls  and  the 
ceiling  of  a  room  18  ft.  long,  14  ft.  wide  and  9  ft.  high  at 
17c.  a  square  yard,  allowing  8  sq.  yd.  for  openings. 

99.  Whicli  is  the  better  investment,  4%  stock  at  90  or 
5%  stock  at  110?  What  would  l>e  the  difference  in 
income  if  S2029.50  were  invested? 

100.  Find  the  volume  and  the  area  of  a  cone  whose 
slant  height  is  9  in.  and  the  diameter  of  whose  base  is  7  in. 

101.  Simplify: 

.(3,  +  lJ£+,^-^^-^^^^x.9..of.o  +  _^^rf. 

102.  ^l  and  B  can  do  a  piece  of  work  in  3i  da.,  A  and 
C  in  5 J  da.,  and  B  and  C  in  of  da.  If  815  be  paid  for 
the  work,  what  wages  does  each  man  earn  per  day  ? 

103.  A  man  invesis  .^19150  in  Bank  of  Montreal  stock 
at  194   and  $19850  in  Bank  of  Toronto  stock  at  198, 
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brokirage  |%  iu  each  case.  If  the  foi-nier  pays  a  half- 
y»'uily  divideixl  of  6'/  uiui  the  latter  a  half-yearly 
dividend  c^  6j%,  find  his  total  income  for  the  half- 
year. 

104.  A  and  H  invest  capital  in  tin-  proportion  of  4  to  5. 

X  At  the  end  of  6  nio.  A  witlidraws  J  of  hia  capital  and  ^9^  i^3z-t- 
B  J  of  his.     Tlu'ir  gain  for  the  year  is  $4050.     Find  A\ 
share. 

105.  If  the  diflfercnic  iMtwci'ii  the  siniple  and  compound 
interest  (tn  a  sum  of  money  for  3  yr.  at  5  per  cent,  be 
!?o7.3f),  tind  the  sum.  . ».  . 

106.  If  a   debt,   after   a   deduction   of   3%,    becomes  ^  f4S'** 
.*1008.80,  what  would  it  liave  become  after  a  deduction 
of  4%  had  been  made  ?  ■  ■ 


/ 


7- 


*/ fe'^i'.  c 


107.  «„,„lify  :  lIiiLJJ-3^0|3J^l  ^^^ 


1701  -^9 


:2.5+T049T.m4 """express 

the  result  as  a  decimal  fraction. 

108.  How  many  litres  of  water  will  be  contained  in 
.     a  rectaugidar  vessel  whose  base  is  2  m.  square  and  whose 

depth  is  4  dm.  ? 

109.  A  man  bought  a  store  and  contents  for  $4720. 
X  He  sold  the  same  for  12A%  less  than  he  gave,  and  then 

lost  15%  of  the  selling  price  in  bad  debts.     Find  his 
entire  loss. 

1 10.  The  radius  of  the  base  of  a  cone  is  4  in.  and  its 
height  10  in.  Find  the  volume  and  IJie  urea  of  ti.o  frus- 
tum cut  off  I  of  the  height  from  llie  l)ase. 

.       111.  A   invested  in   6%   stock  at   82]    and,  having  ^. , 

received  a  half-yearly  dividend,  sold  out  at  81  J,  paying 'l'^'^"*'^*' 
4%   brokerage  on   each   transaction.     His  capital   was 
increased  $250.     How  much  did  he  invest  ? 
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112.  If  H  rain,  or  12  boys,  or  18  girls  vnu  do  a  piece 
of  work  in  2')  da.,  iti  what  time  will  tlio  work  be  com- 
pleted if  llit'v  all  work  tojjetlier  until  2  da.  before  it  is 
linished,  when  all  the  men,  2  Ixtys,  and  12  jj^irLs  leave  oflf 
working  1 

113.  A  man  secures  a  net  iu(;ome  of  $2n<'i.()5  from  a 
flxed  salary  and  the  rout  of  a  house.  On  the  house, 
which  rents  for  845  per  month,  there  is  a  mortgage  of 
jJlSCX)  at  5  {  interest  per  annum,  $3000  insurance  at  1|% 
premium,  and  taxes  at  18  mills  on  the  dollar  on  an 
assessment  of  .^4000.  He  pays  an  income-tax  of  8  mills 
($400  of  income  is  exempt.)    What  is  his  salary  ? 

1 14.  A  man  loaned  $1000,  part  of  it  at  5|%  and  the 
remainder  at  67.  his  total  income  being  $57.90.  Find 
the  sums  lent  at  the  different  rates. 

115.  An  insurance  company  took  a  risk  at  2j%  and 
re-insured  ;|  of  the  risk  at  2°^  ;  the  premium  received 
exceeded  the  premium  paid  by  $42.  Find  the  amount  of 
the  X "sk. 

116.  A  stick  3  ft.  long  is  placed  upright  on  the 
ground,  and  its  shadow  is  found  to  be  4  ft.  long.  Find 
the  length  of  the  shadow  of  a  pole  48  ft.  6  in.  long. 

11 7.  A  man's  in(!ome  increased  $10  by  transferring 
$4000  of  3.1%  stock  at  80]  to  the  4  per  cents. ;  if  he 
{/«id  ]%  brokerage  in  each  case,  find  the  market  value 
of  t^  4  per  cents. 

118.  A  commission  merchant  has  goods  consigned  to 
him  to  sell,  and,  after  deducting  3%  for  both  selling  and 
investing  the  j»roceeds,  he  finds  that  Ijis  commission  for 
selling  the  goodie  rxceeds  his  commission  for  bujing  by 
$10.80.     Find  the  value  of  tbe  goods  bought. 
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119.  Fiiul  how  juuny  imtsoiis  cuu  Htaiid  in  a  room 
measnriiijf  15  ft.  by  9  ft.,  supposing  each  person  to 
re«iuirf  a  space  of  27  in.  ])y  18  in. 

120.  The  diagonal  of  a  siinare  coni-tynnl  is  .'Mi  yd. 
Find  the  cost  of  gravelling  the  court  at  2j,e.  per  square 
vard. 

121.  A  man  lends  *72G,  part  of  it  at  6.^/  and  the 
remainder,  at  8  /.  If  his  annual  income  from  both  in- 
vestments amounts  to  *r)3.19,  find  the  sums  lent  at  the 
different  rates. 

122.  The  duty  on  an  importation  of  bottled  cognac,  •j.*"'" 
after  deducting  .'J  ^  for  l)reakttge,  avus  .!!499.2(),  and  the 
invoice  price  of  the  cognac  was  80c.  a  bottle.  How  many   Y 
dozen  sound  bottles  did  the  importer  receive,  duty  at 

1 23.  Find  the  averajjc,  correct  to  four  places  of  decimals, 
of  12.^*,  21,  7i',  Am,  .{.12.5,  0,  24.r,8and  12.;v 

124.  ((t)  Prove  the  rule  for  finding  tlic  pnKluct  of  two 
fraction.H. 

(b)  Sin)plify  : 


^(3.U11)^  + 


n-\i'tn 


of  .9.5  of  ,>>.*.  +  ~d. 


,V<.f  3.8+ii}  ""^ '  .012 

125.  A  square  field  containing  1(5  ac.  401  sq.  yd.  has  a**^ 
walk  around  it  outside  12  ft.  wide.     Find  the  area  of  tlie-^ 
walk  in  yards. 

126.  Water  is  flowing  at  the  rite  of  12  mi.  an  hour 
thnmgh  a  pipe    14  in.    in   dianicttr  into   a   rectangular  * 
reservoir  210  yd.  long  and  .5(i  yd.  wide.     How  nnich  will 
the  surface  he  raised  in  half  an  hour? 

127.  How  niu(  li  water  must  be  added  to  a  mixture  of 
15  gal.  of  vinegar  costing  ,52c.  a  gallon,  ;ind  13  gal.  costing 
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y    Mk\  a  gallon,  that  i?o  may  be  gained  by  Helling  the  whole 
at  15c.  a  quart  1 

128.  A  total  of  2.')0  niark^  is  t<>  he  allowed  to  a  pai)er 
of  10  questions.  To  the  first  7  questions  the  average  is 
given.  Divide  the  remaining  marks  so  as  to  allow  7  marks 
to  the  tenth  question,  and  5  marks  to  the  ninth  for  every 
3  marks  allowed  to  the  eighth. 

129.  The  jKjpulations  of  o  townships  are  12.'iG,  452, 
y  Ji()4,  516  and  3430  respectively,  and  the  average  populsi- 

^y/      tion  of  the  6  townships  in  the  county  is  Tiofii.     What 
must  Ih)  the  population  of  the  sixth  township? 

180.  A  lady  had  in  her  purse  just  money  enough  to 

buy  a  certf»in  quantity  of  silk  ;  but  she  spent  ^\  of  the 

,     money  in  ilvinel,  ^  of  the  remainder  in  calico,  and  ha«l 

^7  t^  then  only  enough  money  left  to  l)uy  10^  yd.  of  silk.    How 

many  yards  of  sHk  could  she  have  bought  at  first  ? 

131.  The  average  of  four  (piantiiies  is  Ifi.jY;  ;  the  first 
^  is  26.207,  the  second  3.592,  and  the  third  is  38.0(1.     Find 
the  fourth. 

182.  A  flagstaff  120  ft.  high  was  l)r()ken  off  by  the 
wind,  and  it  was  found  that  .76  of  the  longer  part  was 
^2y  of  9J  times  the  shorter  i)art.  Find  the  length  of  each 
part. 

188.  A  man,  after  paying  an  income-ta.x  of  15^  nulls 
on  the  dollar,  and  siwMiding  #3.37^  per  day,  is  able  to  ^_ 
save  $1230.87^  jwr  year  (365  da.).    Find  his  gross  income. 

184,  If  S350  yield  §115.50  interest  in  5  yr.  6  mo.,  howj 
l{ff%       much  interest  will  $600  yield  in  4  yr.  8  mo.  at  the  same  -" 
rate? 

135.  A  man  receives  $250  dividend  from  his  5%  stock 
^^        purchased  at  106.    How  much  money  has  he  invested] 
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186.  A  preiuium  of  )?8H.14  iH  paid  iqion  ii  vargo  of  ^ 
jjO      wheat  insured  at  2;,'  /  on  J  of  its  value.     If  the  wheat  it»  •* 
M  worth  ^1.13  per  bushel,  how  many  bushels  are  there  in 

the  cargo  ? 

137.  A  broker  sold  for  a  farmer  lOiXX)  lb.  of  pork  at 

8.>e.  a  pound  on  a  commission  of  3*    .    He  paid)!>19..Mfor 

,  freijjht  and  invested  the  balance  in  lumber  after  deduct- 

>y^  ing  his  commissions,  charging  2  /  for  investing.     How 

.  jj'-^      much  lumber  did  he  purchase,  if  ]u'  paid  i|20  per  thou- 

5  \y^  sand  for  it  ? 

^       138.  What  must  be  the  length  of  a  load  of  woo^Plft. 
ly        wide  and  5^  f(.  high  to  contain  2  cd.  » 

139.  In  a  dictation  lesson  to  a  class  «»f  ^7,  10  have  no 

mistakes,  1  has  1  mistake,  4  have  2  mistakes,  7  have 

/   3  mistakes,  3  have  4  mistakes  and  2  Imve  (»  mistakes. 

Find  the  average  number  of  mistakes. 
u       140.   A   man   walks  at  the  rate  of  4^  mi.  an  hour. 
^  Express  his  rate  in  kilometres  per  hour  and  in  metres 
per  minute. 

141.  Seventy  per  cent,  of  the  area  of  a  farm  is  arable ; 
of  the  remainder  80%  is  pasture,  and  the  balance  waste. 
If  the  area  of  the  waste  be  5  ac.  73  rd.  20  scj.  yd.,  what 
is  the  area  of  the  farmt 

142.  A  pond  whose  area  is  half  an  mre  is  frozen  over 
with  u'c  3  in.  thick.     If  a  cubic  foot  of  water  weighs 


M 
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1000  oz.,  and  water  expands  10 
weight  . :'  all  the  ice. 


in  freezing,  find  the  \  ^ 


;<^ 


143.  "What  premium  should  I  pay  for  bonds  bearing     v^  V*^' 
%  interest  in  onler  to  realize  5%  on  my  investment  "i      ^^  ■  "^ 


6% 

144.  A  mei-chant  bought  goods  at  20  and  10/  off  list 
price  and  sold  them  at  8%  above  list  price.  Find  his 
gain  per  cent. 
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146.  Find  thu  Molid  (!oiit<>ntM  of  u  fruHtum  of  a  pyra- 
mid whofw  lower  hww  \»  H  ft.  ttq.,  ti|){M'r  hane  4  ft.  gq.  and 
nltitudn  7  ft. 

148.  Find  tin*  lengtli  of  a  rope  reaching  from  the  top 
of  a  poh'  40  ft.  high  to  th»*  top  of  another  poh»  Xi  ft.  liigh. 
if  the  pijk'M  are  24  ft.  apart. 

147.  If  I  pay  )?150  three  rnonthtt  before  it  in  due,  liow 
h>ng  after  it  is  due  may  I  keep  iJifM)  to  hahinee  it  1 

148.  If  I  borrow  ^.•J(KK)  from  the  bank  for  a  year  at 
r);^''^Hg('ouut  and  lend  the  proceeds  at  .'>.•  interest  for  the 
same  time,  shall  I  gain  or  lose  and  how  mueh  1 

149.  I  1)onght  GO  shares  of  stoek  at  3  /^  diseount ;  sold 
70/  of  the  shares  at  2.^  '  premium  and  the  balance  at  '•/ 
discount.     Find  my  gain. 

160.  A,  B,  and  C  took  a  contract  to  grade  a  section 
of  a  railroad  ;  A  furnislied  40  men  for  4.")  da.,  Ji  35  men 
f(»r  50  da.,  and  C  45  men  for  42  da.  If  they  received 
.*13600  for  the  work,  And  the  share  of  each. 
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151.  A  merchant  commenced  business  with  a  capital 
of  ^(MM).    The  first  year  he  gained  40%  which  he  invested  t,^ 
in  his  Imsiness ;  the  second  year  he  lost  14if%,  and  the 
third  year  he  gained  33},"  .     Find  his  average  annual 
gain. 

152.  There  are  277.274  eu.  in.  in  a  gallon.     A  cubic 
j'jl  f(»<»t  <»f  water  weighs  10(H>  oz.     The  specific  gravity  of 

IH'''!  mercury   is  13.5.    How  many  gallons  of  mercury   will 

weigh  a  ton  ? 

153.  If   each    edge   of  a  cubical  block  of  metal  i\    « 
increased  8.\%  by   heating,  what  is  the   percentage  of'* 
increase  in  volume  I 
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154.  A  note  (truwii  Mar<li  20th  iit  .'{  mo.  in  tlihcouiitcd 
immediately  ut  (i/,  the  (liMcoiiiit  uiiiniintiuv;  to  !!!ill.4o. 
Find  the  faw  of  the  note. 

155.  Find  the  least  numlwr  which,  when  divided  by 
5304  or  by  2S5(i,  leaves  a  remainder  1)7  in  each  ease. 

150.  A  speeulator  soM  stoek  at  a  diseoiint  of  (»}  /  and 
(;aine<l  10;/.  At  what  rate  of  dis«!ount  had  he  purchased 
the  stoek  I 

1 57.  A  boy  is  engaged  for  24  da.  at  7oe.  a  day  with 
the  proviso  that  for  every  day  he  is  idle  he  will  receive 
no  pay,  but  will  l)e  chaige<l  .{Oc.  for  his  board.  If  he 
receives  altogether  811.70,  how  many  days  was  he  idle  ? 

158.  If  exchange  at  Toronto  on  Liverpool  is  9.^% 
]>remium,  and  £\  at  Liverpo<»l  is  worth  2.'>  francs  (50 
eentinu's  at  Paiis,  what  will  it  cost  a  Tcnonto  merchant 
to  remit  G(MK)  francs  to  Paris  through  Liverpool  ? 

159.  A  and  B  become  partners,  and  invest  ^r^lHH)  and 
815000  respectively.  Ji  is  to  receive  10  interest  on  the 
excess  of  his  capital  over  As,  while  A  is  to  manage  the 
business  at  a  salary  of  jIKKM)  per  'annum,  balance  of 
profits  to  1m?  shared  e<|ually.  During  the  year  A  drew 
8750  on  account.  The  gain  for  the  year  was  .*74{)0. 
How  much  may  A  draw  out  without  impairing  his 
onginal  capital? 

160.  Of  three  taps,  A,  B,  and  C,  A  can  fill  a  cistiin 
in  24  niin.,  IJ  in  10  niin.,  and  C  in  27  niin.     All  time  are 
turned  on  at  once  and  allowed  to  run  for  3?,  niin.     How^ 
long  will  it  take  B  alone  to  con»plete  the  filling  of  the 
cistern  1 

161.  If  1  florin  -2.0  francs  and  4  francs  =  1  rouble-- 
100  kopek.x,  what  is  the  value  of  427  florins  in  roubles  and 
kopeks?     ^?;^^,.^-,. 
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1"!        162.  A  gentleman  travelling  from  San  Francisco   to 

Rome  finds   iiis  watch   8  hr,    59  min.    52  sec.  slower 

r     than  the  time  at  Rome.      If  San  Francisco  is  122°  31' 

west  longitude,  and  the  watch  gives  the  correct  time  at 

this  point,  what  is  the  longitude  of  Rome? 

168.  Find  the  cost  of  plastering  the  walls  and  ceiling 
^1>     *.  of  a  room  30  ft.  6  in.  by  21  ft.,  by  9  ft.  6  in.,  at  18c.  a 
square  yard. 

164.  What  per  cent,  of  4  kg,  is  40  gr.? 

166.  Given  the  interest,  time  and  rate,  show  how  to 
find  the  principal. 

166.  A  hare  starts  40  yd.  before  a  greyhound,  but  is 
not  seen  by  him  until  she  has  been  running  1  \  min.  If  she 
runs  at  the  rate  of  9  mi.  per  hour,  and  the  hound  pursues 
at  the  rate  of  70^  mi.  per  hour,  how  far  will  she  run  before 
she  is  caught  ? 

167.  What  must  be  the  face  of  a  note  payable  in  60  da. 
that,  when  discounted  at  a  bank  at  6%,  will  yield  $6001 

168.  A  grain  dealer  has  a  quantity  of  wheat  which  he 
Y^  purchased  at  a  certain  price.  If  he  sells  it  at  $1.45  per 
)      *    bushel  he  will  lose  $143.50,  but  if  he  sells  it  at  $1.80  per 

bushel  he  will  gain  $143. 50.     How  many  bushels  of  wheat 
has  he? 

169.  At  a  certain  election  735  votes  were  cast  for  two 
^        candidates,  A  and  ^;  ^  of  the  votes  cast  for  A  eciualled 

i  of  the  votes  cast  for  B.     Find  A's  majority. 

1 70.  One  side  of  an  oblong  rectangle  is  20  m.  and  the 
•   diagonal  is  25  m.     Find  the  area. 

171.  Find  the  cost  of  painting  a  room  20  ft.  3  in.  by 
^    18  ft.  6  in.,  with  a  10-ft.  ceiling,  and  having  two  windows 

I-      each  7  ft.  by  4  ft.,  at  50c.  a  square  yard. 
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172.  In  walking  around  a  certain  field,  sUirting  at  the 
south-west  comer,  you  go  north  36  rd.,  then  north-east 
HO  rd.,  then  south  72  rd.,  then  west  48  rd.  to  the  starting 
point.     Find  the  number  of  acres  in  the  field. 

178.  The  side  B  C  of  an  ecjuilateral  triangle  A  B  C  is 
80  ft.  Lines  are  dniwn  from  the  angles  B  and  ('  hisecting 
the  opposite  sides  and  intersecting  in  D.  Find  the  area 
of  the  triangle  B  D  C. 

174.  A  man  invests  $8063  in  the  3^  jier  cents,  at  91^, 
brokerage  |.  What  will  his  net  income  l>e,  if  he  pays  an 
income-tax  of  5  mills  on  the  dollar? 

175.  If  12  men  in  94^  da.,  working  10  hr.  a  day,  dig 
a  trench  33|  yd.  long,  2§  yd.  deep,  and  2f  yd.  wide,  how 
many  hours  a  day  must  217  men  work  to  dig  a  trench 
23 J  yd.  long,  2^  yd.  deep,  and  If  yd.  wide  in  11  da.  ? 

176.  A  person  imported  a  quantity  of  goods,  paying 
15.%  for  freiglit  and  insurance  and  10%  duty.  He  sold 
them  at  a  loss  of  10%  ;  but  if  he  had  sold  them  for  .*60() 
more  than  he  actually  received  he  w  >uld  have  made  a 
profit  of  2%.     Find  the  original  cost  of  the  goods. 

177.  Find  the  cost  of  paving  a  walk  120  cm.  wide  and 
fi  km.  long  at  $1.12^  per  s<iuare  metre. 

178.  The  iiameters  of  two  concentric  circles  are  15  ft. 
and  20  ffe     Find  the  area  of  the  ring. 

1 79.  A  man  has  $10000  Bank  of  Montreal  stock  which 
is  at.  185  and  pays  a  half-yearly  di  videud  of  5%.  He  sells 
out  and  invests  in  Dominion  Bank  stock  at  108,  which 
pays  a  half-yearly  dividend  of  3^%.  Is  his  semi-annual 
income  increased  or  diminished  and  by  what  amount? 

1 80.  If  a  numl)er  be  increased  20%,  and  the  amount  be 
increased  16|%,  the  result  will  be  280.    Find  the  number. 
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181.  A  pile  uf  bricks  iu  the  form  of  a  parallelopiped 
contains  3(M)()  cu.  ft.  and  the  length,  breadth  and  thick- 
ness are  as  4,  3  and  2  respectively.  Find  the  dimensions 
of  the  pile. 

182.  Capital  originally  invested  so  as  to  yield  an 
annual  income  of  $22500,  at  the  rate  of  9%,  is  re-iuvested 
at  10%,  and  the  income  divided  among  3  persons  in  the 
ratio  of  4  :  7  :  9.     What  is  the  yearly  income  of  each? 

183.  A  man  having  bought  a  lot  of  goods  for  $750, 
sells  ^  at  a  loss  of  4%.  By  what  increase  per  cent,  must 
he  raise  that  selling  price  in  order  that  by  selling  the 
rest  at  the  increased  rate  he  may  gain  4%  on  the  whole 
transaction  ? 

184.  If  36  men  working  8  hr.  a  day  for  16  da.  can  dig 
a  trench  72  yd.  long,  18  wide,  and  12  deep,  how  many 

"    men  will  be  required  to  dig  a  trench  64  yd.  long,  27  wide, 
and  18  deep  iu  24  da.  i 

185.  How  was  the  principal  unit  of  the  metric  system 
determined?  Exphiiu  the  rehitiou  between  this  unit  and 
the  metric  units  of  capacity  and  weights. 

,      186.  Washington  is  77'  3'  west  longitude,  and  Pekin 
/.^   116  29' east  longitude.    When  it  is  7.20  a.m.  Thursday, 
(0'*    ^      at   Pekin,  what  is  the  day  and  the  time  of  day  at 
Washington  ? 

1 87.  A  man's  income  is  derived  from  the  proceeds  of 
.'?4550  at  a  certain  rate  per  cent.,  and  .*5420  at  1%  more 
1 1  i  an  the  former  rate.  His  whole  income  being  :W53,  find 
I  he  rates. 

188.  A  school  register  shows  the  following  attend- 
ances duriug  one  week :  Monday,  32 ;  Tuesday,  31 ; 
Wednesday,  28;  Thursday,  33;  Prida^',  31.  Find  the 
av«'rage  attendance  for  the  week. 
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189.  Find  till!  siirfuct'  and  volunit'  (»f  ji  cvlinder  HO  ft. 
long,  the  radius  of  tlie  busi-  bring  7  ft. 

190.  If  3  of  As  money  equals  J  of  B's,  and  .\  of  ^s 
money  equals  if  of  6"s,  and  the  simple  interest  on  all 

^  their  money  for  4  yr.  and  8  rao.  at  G  ,  is  1497,  how  much 
money  has  each  ? 

191.  What  amount  of  insurance  must  be  placed  ou  a 
house  worth  $065  so  that  in  ease  of  loss  the  owner  may 

/    receive  4  of  this  sum,  also  §  of  the  premium,  whi(;h  was 
at  the  rate  of  G%  ? 

192.  A  and  ^  are  partners,     yl's  capital  is  to  JVh  as 
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sions  out  of  the  money  in  hand, 
of  commission. 


Find  the  whole  amount 


,         194.  A  house  worth  $1()0(X)  was  insured  for  i'  of  its 
'\   value  by  three  companies.     The  first  took  J  of  the  risk 
^     at  Ji%  ;  the  second  >  of  the  risk  at  <%  juid  the  third  the 
remainder  at  5 /.     Find  the  total  preiMium  paid. 

195.  fii  is  what  per  cent,  of  18^  i  "What  per  cent,  of  2.', 
is  15? 

196.  How  many  kilograms  of  watrr  are  required  to 
fill  a  tank  2  m.  deep,  whose  1)ase  is  a  regular  hexagon 
with  a  side  .8  m  ? 

5  97.  The  cost  of  carpeting  a  room  20  ft.  long,  18  ft. 
wide,  with  Brussels  2  yd.  wide  at  SI.jO  a  yard,  the  strips 
running  lengthwise,  is  S8:}.  How  much  is  the  waste  on 
each  strip  in  matching  figures  ( 


tnrO 


5  to  8.  After  4  mo.  A  withdraws  \  of  his  capital  and 
B  t  of  his.  If  their  gain  for  the  year  be  !?4(K)0,  find 
A's  share. 

193.  A  commission  merchant  sells  800  t»bl.  of  floiir  at , 
$6.37.^  on  a  commission  of  .'{/'  and  buys  goods  with  the 
^    proceeds  o:i  a  commission  of  2    ,  taking  both  commis- 
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v^-     198.  Divide  »17.70  among  15  women  and  18  girls  in 
such  a  way  that  4  women  may  receive  as  muoli  as  7  girls. 
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199.  Find  the  average  of  the  numbers  3,  8,  13, 18,  23 
28,  33,  38. 

I     200.  After  spending  i?10  less  than  f  of  my  money.  I 
'•^liad   )ir)  n..  .e  than  ,*o  <'f  it  left.     How  much   luwl  1 
>rt  first  ? 

201.  There  is  a  circular  fish  pond  of  90  ft.  radius, 
'   sun-onnded  })y  a  walk  2.')  ft.  wide.     What  is  the  area  of 

the  walk  ? 

202.  I  invest  $13450  in  Bank  of  Commerce  stock  at 
134J,  the  half-yearly  dividend  being  4.J%.  Find  my 
annual  income. 

203.  A  and  B  engage  in  trade ;  A  invests  $GO(X)  and 
B  $4000;  at  the  end  of  5  mo.  A  withdraws  a  certain  sum 

>  and  at  the  end  of  7  mo.  B  inereases  his  capital  by  .*6(XX). 
A's  gain  for  the  year  is  .*5H(M)  and  B'a  $78(K).  Find  the 
amount  that  A  withdrew. 

204.  When  exchange  at  New  York  on  Paris  is  5  francs 
^t^l6  centimes  per  dollar,  and  at  Paris  on  Hamburg  2^ 

^H-         francs  per  marc  banco,  what  will  a  New  York  merchant 
pay  for  a  draft  on  Hamburg  for  11520  mants  banco? 

205.  A  merchant  sold  goods  for  *1245  ;  one-third  he 
.«old  at  an  advancie  of  20  on  co.st,  two-fifths  at  an 
advance  of  16^;/,  and  the  remainder  at  a  discount  of 
10%  on  cost.     How  much  did  he  pay  for  the  goods? 

206.  Find  the  proceeds  of  a  note  for  $219  drawn 
February  3rd,  1903,  at  3  mo.  with  interest  at  5%  per 
annum  and  discounted  at  a  bank  on  March  10th  at  7%. 

207.  A  commission  merchant  sold  flour  at  5%  com- 
mission,  and  invested  the    proceeds  in  sugar  at  5% 
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commission.  The  commission  on  the  flour  wa«  $69.50 
more  than  the  commission  on  the  sugar.  Wliat  Mas  the 
value  of  each  ? 

208.  An  agent  receives  a  consignment  of  silk  an<l 
is  instructed  to  invest   the  proceeds  in  sugar,  having 

-•^  deducted  his  two  commissions.  The  two  coramissiou.s 
amount  to  ?240,  the  former  exceeding  the  latter  by  $(i, 
the  rate  being  the  same  in  each  case.     Find  the  rate. 

209.  The  pressure  of  the  atmosphere  is  14.7  lb.  on 
'^the  square  inch.     Find  the  measure  in  grammes  on  the 

square  decimetre. 

^^      210.  A  man  whose  income  is  .*2r)(M)  finds  that  his  net 
),  income  after  paying  an  income-tax  of  l«j.«  mills  on  the    ' 

dollar  is  ^2467.     Find  tlie  amount  of  income  exempt 

from  taxation. 

r^      211.  The  difTereiiee  between  the  compound  and  the  ^ 
,    simple  interest  on  a  sum  of  money  for  ;}  yr.  at  67  is 
*lG.o24.     Find  the  sum. 

212.  A  Toronto  merchant  remitting  Xfi^O  to  London, 
Kug.,  pays  $Hmi>  for  the  dmft.  What  is  the  quotation 
for  sterling  exchange  ? 

213.  The  sides  of  a  right-angled  triangle  measure 
17  m.  and  144  m.  Find  the  length  of  the  perpendicular 
from  the  right  angle  to  the  hypothenuse. 

^4.  If  10  men,  working  9  hr.  a  day,  do  ;;  of  a  woik  / 
ill  J.")  da.  how  many  days  will  12  men,  working  8  iir.  u 
day,  take  to  do  |  ot  it  ?  • 

215.  I  buy  stocks  at  5%  discount  and  sell  at  3% 
premium.  What  per  cent,  profit  do  I  make  on  the 
investment  ? 
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216.  A  room  is  17  ft.  6  in.  wide  and  22  ft.  long.  What 
will  it  cost  to  eaqtet  it  with  carpet  27  in.  wide  at  7()c.  a 
yard,  the  strips  runuiu^  lengthwise. 

•  .       217.  Find  the  circumfereiHie  of  a  circle  whose  area  is 

^$  f •••       equal  to  that  of  a  square,  the  diagonal  of  which  is  42  ft. 

218.  A  speculator  paid  !?140()  for  two  lot.s,  the  price 

of  one  of  them  being  40%  that  of  the  other.    He  sold  the 
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cheaper  lot  at  a  gain  of  r)()/J|,  and  the  dearer  one  at  a 
loss  of  J50  ^  Find  his  loss  or  gain  per  cent,  on  the 
whole  transaction. 

219.  A  owes  $1  oOOl)  })earing  interest  at  O/^  per  annum. 
He  pays  at  the  end  of  eai.-h  year  for  interest  and  part 
payment  of  principal  .^2.>(K).  Find  the  amount  of  his 
debt  at  the  end  of  the  third  year. 

220.  A  merchant  sold  goods  for  which  he  received  a 
45  da.  note,  which  he  immediately  discounted  at  the 
bank  at  6%.  The  discount  waj  .f38.70H^.  Find  the  face 
of  the  note. 

221.  I  bought  a  hind-quarter  and  a  fore-quarter  of 
beef  weighing  together  252  lb.,  paying  7|c.  a  pound  for 
the  hind-quarter  and  5|c.  a  pound  for  the  fore-quarter, 
and  found  that  I  had  paid  17ic.  on  the  whole  more  than 
if  I  had  bought  both  quarters  at  6fc.  per  pound.  Find 
the  weight  of  each  quarter. 

222.  A  merchant  bought  400  lb.  tea  and  IGOO  lb.  of 
sugar,  tlie  cost  of  the  latter  per  pound  being  H);i%  that 
of  the  former  ;  he  sold  the  tea  at  a  profit  of  33r%  and 
the  sugar  at  a  loss  of  20%,  gaining  f(JO  on  the  whole. 
Find  his  buying  prices  and  his  selling  prices. 

223.  The  li«'i<rbt  of  a  tower  on  a  river's  ba,nk  is  50  ft, 
;(ii*l  the  length  of  a  line  fnuu  its  top  tn  thu  o]»pusitu  bank 
is  05  ft.     Find  the  breadth  of  the  river. 
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224.  Dt'terniine  tin*  IcjiHt  numlHT  hv  which   lo.M  naist 
be  multiplii'il  to  hi-  exactly  divisible  by  75*2. 

225.  What  length  of  copper  wire,  2  inin.  in  (lianiet«r. 
will  weigh  .'?  kg.  if  1  en.  cm.  weighs  8.H5  g. 

^      /      226.  For   what  .*<uni  nuiHt  I  insure  a  building  wuitli 


f.-WN' 


$5850,  so  that  in  case  of  loss  I  may  receive  J  of  the  vahu 
and  the  premium,  which  is  2^%? 

227.  A  circular  water  pipe  has  a  radius  of  1  d( m.     At  < 
what  rate  must  water  flow  through  it  to  till  in  12  hr.  a    /^ 
hexagonal  reservoir  whose  side  is  80  m.  and  whose  depth 
is  4  m.? 

^  J      228.  A   school   district   requires   to   rais(!   !?7(K)   1»y   a 
)i\,2^  special  tax.    If  the  real  property  in  the  district  is  assessed 
at  8884(  :   and  the  personal  i>roperty  at  .^Kia^a,  what  will 
A' a  tax  amount  to  if  his  total  asses-sment  is  $3250? 

.  229.  At  4.J%  simple  interest  what  principal  will  ann>unt  ^-y^' 

.J^O'i      to  $896. 10  in  8  yr.  and  «  mo.? 

^      230.  The  discount  on  a  note  for  *1095,  dated  March 
]g         12,  at  3  mo.,  and  discounted  Ai>ril  18,  is  $11.84.     FinTl 
the  rate  of  discount. 

231.  What  number  must  be  added  to  each  term  of  the  /A. 
fraction  ^V  t<>  giv(f  a  fraction  equal  to  jj  ?  '* 

232.  What  per  cent,  of  a  metre  is  one  f(x)t? 

233.  By  selling  cloth  at  $1.60  a  yard  a  nterchant  gained    \j 
14f%.     At  what  i)r'oe  should  it  be  sold  to  gain  281/  ? 

284.  An  agent  .sells  flour  at  $5.25  a  barrel  and  buys 
butter  at  17c.  a  pound,  having  deducted  his  charges.  The  "  ,  i 
rates  of  commission  are  2\%  for  sales  and  2J%  for  pur- 
chases, and  his  t(»t;d  commission  is  $140.  Find  the 
numljer  of  barrels  of  flour  sold  and  the  quantity  of  butter 
purchased. 
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^y  286.  A  company  issues  a  policy  of  ^10000  on  a  building 

y^    A.at  ^%  premium  and  i^insures  three-fourths  of  the  risk  in 


J       a  second  company  at  1%.     What  would  each  company 
lose  if  thf  ])uilding  should  be  completely  destroyed  ? 

y\y^    286.  In  what  time  will  $732  amount  to  $817.40  at  5%, 
/f^    'simple  interest? 


/    yi  287.  If  $340  amounts  to  $404.94544  in  3  yr.  at  c«m- 
^    }M)und  interest,  find  the  rate  per  cent. 
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288.  What  is  the  market  quotation  of  a  6%  stock  that 
yields  5%  on  the  investment,  brokerage  J%  ? 

289.  Divide  $339  between  A  and  B  so  that  f  of  .4's 
share  exceeds  5  of  ^'s  by  $12. 

240.  A  grocer  mixed  three  kinds  of  tea  worth  20c.,  3oc. 

>   and  40c.  a  pound  in  the  proportion  of  7  :  5  :  3,  and  sold 

the  mixture  at  35  Jc.  a  pound.     Find  '    •  gain  ptT  cent. 

%  241.  What  numl)er  must  be  taken  from  each  term  of 
(VV  the  fraction  l\  to  give  a  fraction  equal  to  |  ? 

242.  What  per  cent,  of  one  litre  is  one  pint  ? 

243.  A  merchant  purchased  goods  amounting  to  $2448, 
16j|%  of  which  were  found  to  be  damaged  and  unsaleable. 
Ft»r  what  per  cent,  above  cost  must  he  sell  the  remainder 
to  gain  6J%  on  the  whole  transaction  ? 

244.  A  shipment  of  flour  was  insured  at  §  %  to  cover 
the  value  of  the  flour  and  the  premium  paid.  If  the 
pn-niium  paid  wis  $27,  find  the  value  of  the  flour. 

245.  In  what  time  will  $840  at  3^%  yield  $7.35  interest  ? 

246.  At  what  rate  of  interest,  compounded  yearly,  will 
$250  amount  to  $289.40625  in  3  yr.? 

247.  If  I  purchase  Merchants  Bank  7%  stock  at  139|, 
brokerage  f%,  what  rate  of  interest  do  I  receive  on  my 
investment  ? 
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248.  Divi.le  #154  among  A,  B,  and  C  so  that  Rn  share 
y-  is  to  C 8  share  a«  3  :  2,  and  33 J%  of  /I's  share  fciuals  B'h 

shart>. 

249.  An  amalgam  contains  30%  of  silver.     How  nmch, 
iL  silver  nni8t  Iw  added  to  1  g.  of  the  amalgam  to  make  it 

contain  45%  of  silver?  ( 

260.  A  grocer  mixed  four  kinds  of  sugar  worth  2^0., 
3c.,  35fc.  and  4jc.  a  jKiund  in  the  proportion  of  6  :  3  :  4  : 2,  '^y , 
and  sold  tlie  mixture  at  a  gain  of  12A%.     Find  the  selling 
price  per  pound. 

251.  A  note  drawn  at  70  da.  is  discounted  inuuediately 
at  a  hank  at  7%.  What  rate  of  interest  does  the  Wanker 
receive  on  the  money  advanced  ? 

262.  If  I  huy  3^%  stock  at  G3,  what  per  cent,  do  I 
realize  on  my  investment  ? 

263.  Find  the  diflference  between  the  siniple  and  com- 
I)ound  interest  on  $350  for  3  yr.  at  6%  jxr  annum. 

J        264.  My  income-tax  at  15  mills  on  the  dollar  amounts  ]  ,  ')*" 
'Z  to  $8.70.     If  #500  be  exempt,  find  my  net  income. 

266.  A  rectangular  solid  is  hammered  until  its  length     ^ 

is  increased  20%,  and  its  width  12J%.     By  what  per  cent.     ^  *^' * 

has  its  thickness  l)een  diminished  ? 

266.  On  5  papers  of  an  examination  a  candidate 
obtained  the  following  marks,  namely,  83,  74,  67,  76  and 
55;  on  the  remaining  4  painrs  he  obtained  an  average 
of  53  marks.  ^^'hat  Avas  his  average  for  the  whole 
examination  f 

267.  A  man  insures  a  house  worth  #2779  so  that  in 
case  of  loss  he  may  recover  f  of  the  value  of  the  house  and  t^r 
the  premium  paid,  which  is  ^%.     Find  the  amount  of    ' 
the  premium. 
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258.  Tlu'  diffiTt'iuH-  lH'twi'«n  thr  unnual  iiK-onn' derived 
from  a  ct-rtain  sum  invenU-d  in  TA/  h't<Kk  at  \^\  and  that 
fn^n  an  equal  sum  invested  in  5%  nto<k  at  ll4lf  is  112.50. 
Fin  I  the  total  amount  investt'd. 

269.  A  certain  Hum  of  money  loaned  at  simple  interest    ,< 
amounts  to  W?>\  in  H  mo.,  and  in  !)  mo.  more  to  W49.75. 
Find  the  sum  and  rate. 

260.  A  note  drawn  Sept.  4th  at  (K)  da.,  and  disi-ounUtl 
imm.diately  at  5%,  realized  82171.10.  Find  the  fa-e  of 
the  note. 

261.  H  70  men,  in  10  da.  of  1)  hr.  each,  can  din  a 
drain  90  vd.  feng,  4  ft.  wide,  and  10  ft.  deep,  what  length 
of  drain  5  ft.  wide  and  18  ft.  deep  can  100  men  dig  in 
14  da.  of  lO  hr.  each  \ 

262.  A  merchant  wishes  to  mark  some  go<«ls  which, 
cost  $1.10  jHT  yard,  so  that  he  may  gain  20%  after  giving  ';  b 
a  discount  of  20%  off  the  marked  price.    At  what  ad.iince 
per  cent."  must  he  mark  the  goods?    What  is  the  marked 

price  1 

268.  How  much  must  be  invested  in  «  stock  at  120 
to  produce  a  net  income  of  $2(i().2'.fi  after  pa>  .ng  an  income- 
tax  of  14  mills  on  the  dollar  \ 

264.  A  certivin  sum  amounts  t(»  $14H8  in  H  mo.,  and 
to  $1530  in  15  mo.,  simple  interest.    What  is  the  rate  per 

cent.  1 

265.  A  ladv  purchased  a  piece  of  iloth  at  5)0c.  a  yard,: 
and  liiii    •  forit  at  35c.  a  yard,  the  cloth  and  lining  con- 
taining 14  yd.     If  the  total  cost  was  $7.65,  how  many 
yards  of  each  were  there] 

266.  Find,  the  number  of  acres  in  a  field  in  the  form 
of  a  trapezoid  whose  parallel  sides  are  18  rd.  and  30  rd., 
and  whose  slant  sides  are  12  rd.  and  15  rd. 
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c^  267.  A  town  emplovH  7  teachere  and  reci-ivt^  aid  from 

the  Government  at  the  rate  of  II 30  per  annum  jht  teaeher. 
^    If  the  amount  reiiuircd  for  8ch«K)l  purjHMWH  f<»r  «»nH  year  in  /  j  /; 
#5460,  and  if  the  town's  aHsewnient  Ih  fSiKXXK),  what  raU-     "^ 
on  the  dollar  will  l>e  required  for  8ch(x)l  puriM>.s«'s '. 

268.  A  merchant  w'll«  Bugar  at  an  advance  of  20%  on 

\«     ^   "^*-     ^^^  *^'*'*'*'  *'^'  ^^^^  ^**  t'lat  he  gives  onlv  l/^  oz.     * 

for  a  iKiund.     Find  his  gain  on  the  nah;  of  2')(K)  Ih.,  pur-        ^. 
chased  at  H^v.  a  pound.     How  much  of  this  gain  is  due 
to  the  defective  scales  ? 

269.  The  cxiwuses  of  a  loan  company  for  a  year  wen- 
.«4.)M5,  and  *15(KH)  was  added  to  the  reserve  fund.  The 
company  paid  SinfiOO  in  divid.nds  uix.n  the  i»aid-ui> 
cnpiUd  at  the  rate  of  «}^%  per  annum,  and  hud  lllo  still 
on  hand.  If  the  toUil  profits  had  Inrn  di.strihuted  in 
dividends,  what  rate  i)er  share  w«>uld  the  shureholden* 
have  received  ? 

-|0  270.  Find  the  cost  of  digging  a  ditch  J  mi.  long,  5  ft. 

^  deep,  3  ft.  wide  at  the  l>ottom  and  5  ft.  wide  at  the  top, 
at  18c.  Ji  cubic  yard. 

271.  A  grain  merchant's  gains  and  Iwses  for  six  months 
are  as  follows  :  January,  lo.ss  $15a).20;  February,  gain 
#1272. 4r);  March,  gain  !«22«n.l.5;  April,  loss  8487. 12; 
May,  loss  #738.62  ;  June,  gain  #947.32.  Find  his  averag." 
gain  per  month. 

272.  A  noU-  for  #876  dueOitolK-r  ir,th,  was  discounted  y 
at  a  bank  on  July  22nd,  the  bank  deducting  #12.24,  Find  ^ 
the  rat<*  of  discount. 

273.  A,  B,  and  G  buy  a  farm  together,  A  furnishing  j| 
>  of  the  purchase  price  and  B  furnishing  |  as  much  as  C. 

What  fraction  of  the  purchase  price  do  B  and  C  respec- 
tively furnish? 
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274.  A  Uivn  '  ig  un  &»*wtwnient  of  I'iCXXKX)  i?«*iu»» 
deljontun-H  f <  •  f\'y  10  t<)  Iw  rei»ui(l  in  twtnty  oquiil 
annual  imU  n  -^  «v  -h  inUTH«t  at  5%  per  annum.  What 
will  1*  the  r.'     <'t  ♦u:  Hion  to  nittt  the  tiret  payment ! 

276.  The  -vi  ,.  '.  ;K)«it*"'  in  a  bmk  in  1901  wan  10% 
li-HH  than  thf  ^  '.  "^  -'■  ''  ^  1902,  while  th«'  deinwitw 
in  1903  j'xct'  '•'•I  *lin.  i.,v^  ny  25%,  ami  thofM>  in  1904 
were  l<5;i%  gro  i<r  ii  ■..  '  ^e  avtrnge  for  tlie  three  iireei-ilinn 
vi'Ars.  The  a^rs^'ga  <  ^  r  the  four  years  was  $175000. 
Find  the  amo.in*  fliiMX-^iteit  in  each  year. 

276.  Cubes  of  metal  the  len^rth  of  whose  e<lge8  are 
()tni.,  8  cm  ,  and  10  cm.,  are  melU'd  and  ta«t  into  a 
single  cube.     Find  the  length  of  itn  edge. 

277.  A  note  for  S1241,  due  May  8th,  wan  discounted 
at  a  bank  at  7%,  the  proceeds  amounting  to  $1232.67.  On 
what  date  w  as  the  note  discounted  ? 

278.  A  man  buys  goods  for  a  certain  sum  and  marks 
j  of  them  at  a  profit  of  20%  and  the  balance  at  a  prnlit  of 
25%.  'Had  he  marked  ^  of  them  at  a  profit  of  2.5  [  and 
the  balance  at  a  i)rofit  of  20%  he  would  have  realized  178 
less  than  he  did.     Find  the  cost  of  the  g(M)d8. 

279.  A  room  whose  length  is  to  it«  breadth  as  9 :  7  i  <  »!<t8 
!«!57.60  to  carpet  with  carpet  21  in.  wide  at  $1.20  per  yard. 
The  height  of  the  room  is  10  ft.  If  it  is  papered  with 
pai>er  24  in.  wide  at  25c.  a  roll,  find  the  cost  of  the  pa|>er. 

280.  A  commission  merchant  received  a  consignment 
of  flour  which  he  is  to  sell  on  a  commission  of  U%,  and 

/  invest  the  proceeds  in  tea  after  deducting  his  commisHiun 
on  this  new  transaction  at  the  rate  of  1^%.  His  totul 
commission  being  $220,  find  the  amount  invested  in  tea. 

281.  ^\^^ich  has  the  greater  perimeter,  a  circular  fi  Id 
>^  containing  4  ao. .  or  a  s<|uare  field  of  the  same  area  '. 
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282.  A,  Ji,  and  C  fonn  a  partnerHhip  witli  a  capital  of 
#35ri00.  ^'«  capital  iH  in  the  hiwineHH  10  ino.,  H'a  7  mo., 
and  C'b  12  mo.  If  A'n  gain  iH  #3600,  H\  $8150,  and 
C'b  $3060,  find  the  capitad  (»f  ea<-h. 

288.  A  train  goes  20  mi,  in  2.')  miu.,  md  another  rnnn 
16  mi.  in  20  min.  Find  the  ratio  t)f  the  njieed  of  the  tin«t 
to  that  »>f  the  wHJond. 

284.  The  premium  for  ingurin^;  g<H»drt  for  %  of,  their 
value  at  |%  wa«  «7k.40.     Find  the  value    .f  the  goodn. 

286.  A  men  hant  '  id  a  6()-day  note  diw  nmted  at  a 
Wank  at  «%,  the  procet-ds  liei^ig  i|7r)0.i^At  maturity  hi- 
paid  1250  <  ash  and  diRcounted  h  30-day  note  at  6%  f(tr 
the  balance.     For  what  sum  was  the  second  note  drawn  ' 

286.  A  certain  principal  at  a  certain  rate  \^r  cei 
amounts  to  #1(591.36  in  4  yr.,  and  to  #189,5.i)6  in  (H  yr. 
at  the  same  rate.     Find  the  principal  and  the  rate' 

287.  A  man  having  #4000  of  4%  «t«Kk  ^lls  at  8.5  and 
invests  in  7%  stock  at  136.   Fin  i  the  chanR.  m  lii.s  income. 

288.  If  80%  of  the  price  of  a  bushel  of  corn  s  50%  of 
the  price  of  a  bushel  <»f  wheat,  inw  muny  ushels  of 
wheat  can  b.   iKmjfht  f..r#4H.96  when  c-ri   is(M>    u  bushel? 

280.  A  grtK-er  mixes  10-1  lb.  (■'  it-a  at  70c.  a  jwund 
with  213  lb.  at  •>>.  and  75  11.^  at  ;■  Find  the  uveraigc 
cost  per  pound  of  the  mi.vturt'. 

290.  A  person  invcst«'d  #.'i.').  '1    ;>  })aiik  .Ht<K-k  when  the 
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•er  ctiit.  dividend  is  declared 


stock  was  at  138f.     Wha» 
if  be  receives  #265  ? 

291.  A  regiment  of  1000  nui  4  abreast,  and  marching 
3  ft.  apart,  passes  over  a  bridtr  '\  mi.  44  y<l.  Ions  in  56 
min.  10  sec.  If  each  man  ak  .Mi  steps  jxt  minute, 
determine  tin  length  of  each   4c; >. 
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292.  A  dealer  8hip})ed  200  bbl.  of  apples  to  Liverpool  ; 

^    the  average  cost  of  the  apples  was  $3. 75  per  barrel.     For 

1  ^"^   ^  what  sum  must  he  have  the  apples  insured  at  f  %  premium 

0     '  to  guard  against  all  loss,  in  case  of  shipwreck,  his  other 

expenses  being  $75  ? 

298.  A  and  B  are  two  railway  companies  paying  an 
income  of  4^%  and  1|%,  respectively,  per  share.  If  stock 
in  A  is  quoted  at  101 J  and  in  B  at  32J,  what  amount  of 
stock  in  A  must  lie  sold  so  that  the  proceeds  invested  in 
stock  in  B  will  produce  a  difference  of  #31.50  in  income? 

294.  On  January  1,  1890,  a  person  Iwrrowed  $2417.50 

at  6J%   simple  interest,  promising  to  return  it  when  it 

amounted  to  #2582.50.    On  what  day  did  the  loan  expire  i 

%_  295.  A  road  runs  around  a  circular  pond  ;  the  outer 

11'^      pcircumfei-ence  is  280  ft.  and  the  inner  210  ft.     Find  th»' 

ty^%^  * l)rea<Jth  and  area  of  the  road. 

296.  The  surface  of  a  sphere  is  equal  to  \  of  that  of  a 
right  circular  cone  ;  the  radiu.s  of  the  base  of  the  cone  is 
1  ft.  and  \\s>.  height  !^3  ft.    Find  the  volume  of  the  sphere. 

297.  A  man  invests  #1 2000  in  3%  stock  at  75 ;  he  sells  out 
^  at  80  and  invests  \  of  the  i)rt>ceeds  in  3^%  stiK-k  at  9()  and 

the  remainder  at  5%  par.     Find  the  change  in  his  income. 

298.  A  man  puts  1350  in  a  savings  bank  each  year, 
making  his  first  deposit  December  31,  1890.  How  much 
will  there  b<i  to  his  credit  January  1st,  1895,  if  the  bank 
adds  4%  annually  ? 

299.  A  merchant  in  Montreal  drew  on  Hamburg  for 
KKKX)  guilders  at  $.41.1 ;  how  much  more  would  he  have 
received  if  he  had  ordered  a  remittance  through  London 
to  Montreal,  exchange  at  Hamburg  on  London  being  11;^ 
guilders  for  £1,  and  at  London  on  Montreal  9|^%,  broker- 
age being  1 J7  for  remittance  from  London  ? 


Miscellaneous  Problems 


34:5 


800.  A  shipped  to  B  1000  sheep,  the  buying  price  of 
which  was  1^4.50.  B  pays  a  freight  charge  of  IT^e.  per 
head  and  the  cost  of  feed  and  yard  is  2^.  tiach  per  day. 
His  first  sale  is  made  at  the  end  of  2  da.  whicli  consists 
of  a  lot  of  250  head  at  $5.25.  At  the  end  of  the  thinl 
day  he  sells  a  second  lot  of  525  at  $6,  and  at  the  same 
time  5  sheep  are  killed  by  an  accident.  The  balance  are 
disposed  of  at  $5  per  head  at  the  end  of  the  fifth  day.  B 
takes  10%  of  the  profits  for  his  commission  and  remits 
the  balance  to  A.    Make  out  7/'8  Account  Sales  to  A. 

301.  A  man  has  $1500  railway  sUk'U  which  is  at  1(>0J 
and  pays  a  half-yearly  dividend  of  4^%.  He  sells  out  and 
invests  in  stocks  at  119|  paying  3i%  half-yearly,  broker- 
age 1%  in  each  case.  Find  the  change  in  his  semi-annual 
income. 

302.  A  and  B  are  partner-.  >l's  «apiU»l  being  -j  of  /f's. 
At  the  end  of  5  mo.  A  withdraws  \  of  his  capital  and  at 
the  end  of  9  mo.  B  withdmws  \  of  his.  How  should  they 
divide  a  gain  of  $4222.33  at  the  end  of  the  year? 

308.  A  man  sold  his  5%  8to<k  at  78  and  invested  the 
proceeds  in  6%  stock  at  104.  If  his  change  in  income  was 
$385,  how  much  5%  stock  had  he  ? 

304.  A  man  engages  a  sufficient  numlnsr  of  men  to  do  a 
piece  of  work  in  84  da.,  if  each  man  does  an  average  day's 
work.  It  turns  out  that  3  of  the  men  do  respectively 
\,  \,  and  i  less  than  an  average  day's  work,  and  2  others 
\  and  ,'jy  more  ;  and  in  order  to  complete  the  work  in  the 
84  da.  he  procures  the  help  of  17  additi«>nal  men  for  the 
84th  da.  How  much  h'ss  or  more  than  an  average  day's 
work  on  the  part  of  these  17  nie«\  is  reijuired? 

306.  A  dealer  shipped  400  hu.  wheat  at  $1.40,  800  bu. 
at  $l.fi2.J,  and  300  bu.  at  $1.20,  U)  his  agent,  who  sold  the 
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first  at  20%  gain,  the  second  at  15%  gain,  and  the  third  at 
4J%  loss.  The  agent's  commission  was  3%,  and  other 
charges  were  $83.44.     Find  the  dealer's  gain  per  cent. 

806.  A  house  that  cost  $15500  rents  for  fl55  per 
month.  It  is  insured  for  $10850  at  |%  yearly  ;  the  taxes 
are  15  mills  on  an  assessment  of  $12450,  and  $346.45  is 
spent  each  year  on  repairs.  What  rate  of  interest  does  the 
investment  pay  f 

807.  A  broker  invested  a  certain  sum  of  money  in 
railway  stock  at  88  paying  6%  dividend,  and  4  times 
as  much  in  bank  stock  at  80  paying  5%  dividend ;  his 
income  from  both  investments  was  $1400.  How  much 
did  he  invest  in  each  kind  of  stock  ? 

808.  Reckoning  a  pint  to  be  30  cu.  in.,  if  462  gal.  are 
taken  out  of  a  cylindrical  cistern  7  ft.  in  diameter,  how 
many  inches  will  the  surface  of  the  water  be  lowered? 

809.  A  bankrupt  had  goods  worth  $7950  which,  if  sold 
at  their  full  value,  would  give  his  credittirs  81^.  on  the 
dollar.  If  f  of  them  were  sold  at  17^%  below  their  value 
and  the  remainder  at  23^%  below  their  value,  what  per  cent, 
of  their  claims  did  the  creditors  receive? 

810.  A  square  field  containing  27^  ac.  has  a  diagonal 
f  <^  path  across  it     What  is  the  ler^th  of  the  path  in  yards? 

)^  811.  Divide  $4941  among  A,  B,  and  C,  so  that  9  mo. 

interest  on  .4's  share  at  3^%  per  annum,  9  mo.  interest  on 
^'s  share  at  ^%  and  9  mo.  interest  on  C's  share  at  4^%. 
may  all  bo  equal. 

812.  An  agent  sold  a  consignment  of  flour  for  $4800 
and  invested  the  proceeds  in  tea,  after  deducting  his  com- 
mission on  both  transactions.  If  he  received  4%  for 
investing,  and  his  two  commissions  totalled  $300,  find  his 
rate  of  commission  for  soiling. 
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818.  A  and  JJ  form  a  luirtiuiship,  A  BU[»plyiiig  25/ 
more  capital  than  A     At  the  end  of  the  year^  v  ithdraws  /U 


60%  of  his  capital  and  if  withdraws  40%  of  "his.     At  thei 


O/^ 
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end  of  two  years  the  gain  is  $mS3.!yO.     Find  />"«  share. 

814.  A  merchant  bought  350  yd.  of  silk  and  1470  yd. 
of  lustre,  the  price  of  the  lustre  i)er  yard  being  ;M)%  that 
of  the  silk.  He  sold  the  silk  at  a  gain  of  35%  and  the 
lustre  at  a  loss  of  33j%,  and  lost  on  the  whole  $39.20. 
Find  the  cost  of  the  silk  per  yard. 

816.  A  does  f  of  a  piece  of  work  in  6  hr. ;  B  does  J  of        *< , 
what  remains  in  2  hr.;  C  finishes  tlie  work  in  30  min. 
If  all  work  together,  how  long  will  it  take  them  to  do 
the  work? 

816.  ^  sold  a  lot  to  B  and  gained  12^%,     B  sold  it  toV 
C  for  $306  and  lost  15%.    How  much  did  the  lot  cost  A  A  >^> 

817.  A  farmer  agreed  to  pay  his  hired  man  10  sheep      ^ 
and  *160  for  one  year's  labor.     The  man  quit  at  the  end   ^    t 

of  the  seventh  month,  receiving  ihe  sheep  and  *G0.    Find  ^ 

the  value  of  each  sheep. 

818.  A  commission  merchant  sells  a  consignment  of 
wheat  for  $27500,  on  a  commission  of  2J%      He  pays 

■-    1250  for  freight  and  storage,  and  with  the  net  proceeds     jl 

buys  pork  at  $6.25  per  hundredweight,  charging  2J%  for   ^^     ,,,^ 
buying.    How  many  hundredweight  of  pork  does  hebuy 
and  what  is  the  amount  oi  his  two  commissions? 

819.  A  man  owned  $8940  bauk  stock  which  paid  a 
yearly  dividend  of  4^%.  He  sold  out  at  102f  and  invested 
the  proceeds  in  Michigan  Central  stock  at  74^  paying  a 
yearly  dividend  of  3%.  By  how  much  was  his  yearly 
income  changed  by  the  transfer  ? 

320.  A  circular  cistern,  8  ft.  in  diameter  and  9  ft.  in  -^ 
*  depth,  is  filled  with  water  to  the  height  of  6  ft.    How  ' 
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many  gallons  of  water  are  thei-e  in  the  cistern  1    (A 
cubic  foot  of  water  weighs  HXK)  oz.,  and  a  gallon  10  lb.) 

821.  If  a  sphere  whose  diameter  is  4  ft.  is  submerged 
ii<i  the  water  in  the  cistern,  example  320,  how  high  will 
it  eanise  the  water  to  rise  ? 
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<>  r  >1/322.  A'»  money  is  Jof's/Ts;  J  of  ^'s  and  \  of  JTh 
^1'   ^    produces  $800  interest  in  6  yr.  at  5%.     Find  the  sums. 

323.  A  person  borrows  S500  on  April  10th,  and  on 
June  22nd  pays  his  debt  with  |!r)10.2().  What  rate  of 
interest  does  he  pay  1 

324.  A  money-lender  has  $1500  out  at  8%,  $1200  at 
7^%,  and  $1(KK>  at  6%.  Find  the  percentage  iie  receives 
on  the  average. 

326.  A  merchant  invested  a  sum  of  money  in  Traders 
<-  Bank  stock  at  112,  and  after  receiving  a  half-year's  divi- 
dend ut  4%  he  immediately  sold  out  at  lir>;» ;  he  received 
altogether  from  dividend  and  profit  on  sale  of  stock  $310 
more  than  he  invested.     Find  the  amount  invested. 

326.  Tlie  amount,  at  simple  interest,  of  a  sum  of 
^  money  at  n  certain  rate  jht  tent,    is  $093.33  for  8  yr. 

and  $640.80*  for  5^  yr.     Fin.l  the  principal  and  the  mte 
j)er  cent. 

327.  What  will  be  the  cost  of  insurinj?  a  ship  worth 
N  $48028^  ut  ^%,  HO  that  in  case  ».f  l<.ss  the  owner  may 
*     recover  the  value  of  the  ship  and  tlu'  pnnnium  i)aid  ? 

328.  Tn  an  examination,  Arithmetic  and  Grannnar  are 
valued  at  200  marks  each  ;  Education,  Geography  and 
History  at  150  marks  each.  A  candidate  obtains  70%  in 
Arithmetic,  05%  in  Graniniar,  (>0%  in  Education,  50%  in 
Histor\'  and  40%  in  Geogmi>hy.  Fintl  his  average  rati- 
l>er  cent. 
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829.  A  uuiichant  in    New   York   wiHlios  to   remit  to 
Ix)ndon  a  bill  of  exchange  for  £2i):\  l.v.     What  is  the  cost 
of  this  bill  when  sterling  exchange  is  quoted  at  H/[  ? 
^     880.  The  hypothenuse  of  a   right-angled   triangle  is 
16417  ft.  and  one  side  is  14208  ft.     Find  the  other  side. 

881.  A  ladder,  41  ft.  long,  stands  upright  against  a 
wall.  Find  how  far  the  bottom  of  the  ladtler  must  Im 
pulled  out  from  the  wall  so  as  to  lower  the  toj)  1  ft. 

882.  Remitted  ^1845  to  my  agi-nt  to  jiurchase  goods  on 
a  comniission  of  2Va.     What  auKamt  did  he  invest? 

888.  A  merchant  pays  $588.68  duty  on  an  invoice  of 
gtXKls.  If  16i{%  of  the  goods  be  exempt  from  duty,  and 
the  duty  be  80%,  find  the  invoice  i    ice  of  the  goods! 

884.  Which  is  the  iM-tter  investment,  2A%  st<»ck  mI  (>2i 
or  4%  stock  at  par,  brokerage  J  in  each  case? 

885.  Find  the  average  area  of  three  circles  whose 
diameters  are  21  in.,  28  in.,  and  8')  in.  resp.ctivcly,  also 
the  area  of  the  circle  whose  radius  is  the  average  of  the 
radii  of  these  three. 

886.  If  .*800  amounts  to  $980.0344  in  3  yr.  at  com-   V 
ix)und  interest,   find  the  rate  per  cent.     (Interest    coi 
pounded  yearly.) 

387.  If  the  pressure  of  the  atmosphere  be  1")  jb.  on  the 
stjuare  inch,  find  the  i)ressure  in  grammes  on  the  scpiare 
centimetre. 

888.  A  man  invested  a  certain  sum  in  the  4  per  cents. 

at  85,  and  another  sum  great<r  by  ^2880  in  the  5  prr 

cents,  at  Hi).     If  his  income  from  the  latter  exceeds  that 

from  the  forna-r  by  882,  find  the  sums  invested. 

1     389.  A  horse  dealer  bought  two  horses,  the  on«'  costing 

t    jf  as  nnu'h  as  the  other.     He  s«.Id  the  chea|Mr  horse  at  a 
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1.>S8  of  10%  an.l  tlu!  other  at  n  gain  of  UV^  jriuning  .^12  by 
the  transaction.     Find  his  net  gain  per  cent. 

840.  Find  the  number  of  cubic  feet  in  the  following 
piece  of  timber:  length  20  ft.  4  in.,  breadth  at  one  end 
2  ft.  5  in.,  at  the  other  2  ft.  7  in.  ;  thickness  at  the  first 
end  1  ft.  8  in.,  at  the  other  1  ft.  G  in. 

341.  The  area  of  the  curved  surface  of  a  right  circular 
cone  is  27.5  sq.  ft.,  and  the  radius  of  the  base  is  2.3  ft. 
Find  the  slant  height. 

342.  Three  men  rent  a  pasture  for  $135  ;  the  first  puts 
in  22  sheep  for  G  wk.,  the  second  10  sheep  for  7  wk.  and 
the  third  35  sheep  for  4  wk.  How  much  ought  each  to 
pay  ? 

343.  How  many  litres  will  a  cistern  hold  that  measures 
on  the  inside  5  ft.  6  in.  by  3  ft.  8  in.  by  6  ft  t 

344.  Find  the  length  of  a.  cube  which  shall  be  equiva- 
lent in  volume  to  a  sphere  24  in.  in  diameter. 

346.  If  30  cu.  in.  of  gunpowder  weigh  1  lb.,  find  the 
internal  diameter  of  a  hollow  sphere  which  will  hold  20  lb. 

346.  A  merchant  buys  a  quantity  oi  goods  and  sells  i| 
at  an  advance  of  15%,  and  ^  at  an  advance  of  20%.  He 
now  discovers  that  10%  of  the  original  quantity  are  unsale- 
able. At  what  per  cent,  advance  on  cost  must  he  sell  the 
remainder  to  gain  15%  on  the  whole  transactioQ  1 

347.  The  French  naiK)leon  (20  francs)  weighs  6.45161  g. 
,(a  gramme  =  15.43235  gr.),  and  is  ^^  pure  gold.     The 

sovereign  is  H  ^^^y  weighs  123.274   gr.,  and  is  worth 
SS4.8665.     How  much  is  the  naiwleon  worth  ? 

348.  Bought  goods  at  4  mo.  credit,  and  after  7  mo. 
I'w)^  them  fo^  $1500,  2^%  off  for  cash,  and  gained  15%. 

Money  iK'ing  worth  6%,  what  did  the  goods  costi 
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849.  The  compound  interest  on  |50()  for  3  yr.  is  695. 508. 
Find  the  rate. 

850.  Bought  16  cows  and  120  sheep  for  $465,  the  ani-  ^ 
mals  of  the  same  kind  costing  a  uniform  price.     Sold  for  ff'  /  f 

'  ^96.50,  gaining  7i%  on  the  cows  and  6%  on  the  sheep. 
Find  the  cost  of  each  a  head. 

851.  A  man  invcHtcd  $5500,  a  part  in  the  4  per  cents, 
at  83f ,  and  the  rest  in  the  5  per  cents,  at  102^,  brokerage 
J%  in  each  case.  His  total  income  being  $266§,  find  the 
sum  invested  in  each  stock. 

352.  A  and  B  agree  to  share  the  jirofits  of  a  certain 
transaction  in  the  proportion  of  Oil  to  .4  for  every  $7  to  i?. 
In  connection  with  the  transaction  A  lias  received  $960 
and  paid  out  $470,  while  B  has  received  $1370  and  paid 
out  $330.  How  much  must  B  pay  to  yl  to  settle  the 
accounts  of  the  transaction? 

353.  A  bought  goods  to  the  value  of  $5191.53,  and 

/>  gave  his  note  at  3  mo.  in  settlement.     What  must  Iw  the  ^2  ^Y 
face  of  the  note  so  that  when  discounted  at  7%  it  will 
realize  the  amount  required? 

354.  Find  the  distance  in  inches,  correct  to  two  decimal 

places,  between   the  opposite  corners  of  a  cube  whose    ^ '  •  2— 
volume  is  2  cu.  yd. 

355.  A  cubic  inch  of  water  weighs  252.458  gr.     GoM 

is  19. 3  times  and  silver  10. 5  times  as  heavy  as  water.    Find  ^^ ^ '  7^* 
the  weight  in  grannnes  of  a  cubic  inch  of  a  mixture  con- 
taining gold  and  silver  in  the  ratio  (by  weight)  of  11  :  1^ 

856.  Find  the  number  of  cubic  centimetres  in  a  cubic 
inch,  if  1  m.  =  1.09363  yd. 

857.  A  person  invests  money  (a)  in  bank  stock  at  128, 
paying  half-yearly  dividends  of  4%,  subject  to  an  income- 
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tax  of  18  mill«  in  the  dollar ;  and  (b)  in  city  property 
yielding  a  rental  of  iO%,  costinp  him  one-fifth  of  the  rent 
for  insurance  and  repairs,  and  18^  mills  on  the  assessed 
value  (90%  of  the  cost)  for  taxes.  If  the  whole  amount 
invested  is  84989,  how  shall  he  divide  it  so  that  the  net 
income  from  the  two  investments  may  l)e  the  same  1 

858.  A  note  for  1876,  dated  April  10th,  at  90  da.,  and 
hearing  interest  at  8%  i>er  annum,  is  discounted  May  14th, 
at  7%.     Find  the  proceeds. 

859.  What  capital  should  be  invested  in  6%  stock  at  104 
to  produce  an  income  one-third  greater  than  that  derived 
Irom  $1500  invested  in  7%  stock  at  115?  What  rate  of 
interest  is  received  on  the  money  invested  in  each  case  t 

860.  Employ  the  method  of  contracted  multiplication 
of  decimals  to  find  the  number  of  cubic  yards  in  a  cubic 
nit'tns  correct  to  four  places  of  decimals,  a  metre  being 
equal  to  l.m)363  yd. 

861.  A  rectangular  solid  is  hammered  until  its  length 
is  increased  10%  and  its  width  15%.  By  how  much  i)er 
cint.  has  its  thickness  been  diminished  ? 

862.  The  exiwnse  of  constructing  a  railway  ii,  $2000000, 
two-fifths  of  which  was  lM)rrowt'd  on  mortgage  at  5%,  and 

'^    the   balance   was  held   in   shares.     What   must  be  the 
average  weekly  receipts  so  as  to  i  i\y  the  shareholders  4%, 
;  the  exi)ensis  of  working  tlie  road  l)eing  55%  of  the  gross 
/    receipts  1 

868.  If  76  men  and  59  lM)ys  can  do  as  nuich  wi>      in 

299  da.  as  -'H  nun  and  ;?8  boys  can  do  in  557  da.,  i  »w 

'  many  men  will  do  as  much  work  in  a  day  as  15  boys? 

864.  A  iK-rson  sells  out  3%  consols  t\t  94^  and  invests  the 

proceeds  in  an  8f^'  stock  at  225.     H  his  income  is  changed 

to  the  extent  of'i$57,  lu)w  much  money  had  he  invested? 


■M 


Miscellaneous  Problems 


;{•>! 


865.  The  prolitH  of  a  loan  company  for  a  ytmr  were 
Hutficient  to  enable  the  directors  to  add  it26oO()  to  a 
rewrve  fund,  to  pay  $5965  for  cost  of  nianiijrcnicnt,  to  i>ay 
two  half-yearly  tlividends  of  3J%  on  a  paid-up  capital 
8t(X!k  of  $309056,  and  to  have  »till  on  hand  «4236.  Find 
the  profits  for  the  year. 

866.  A  and  B  enter  into  partnership  for  3  yr.  A  putK 
in  $20000  and  Ji  $5(XX) ;  //  is  to  manage  tin-  l»usiness,  and 
the  profits  are  to  by  e<jually  divided  ;  hut  at  the  end  of 
the  first  year  ^1  increases  his  stock  to  $3(K)(X).  How  shall 
they  divide  a  gain  of  $285(X)  at  the  end  t>f  the  three 
years  ? 

867.  A  i)yramid  stands  on  a  square  base  which  is 
12  in.  long,  and  each  of  the  four  faces  which  nic(!t  at  the 
vertex  is  an  etiuilatcnU  triangle.  Find  the  area  of  the 
whole  surface  of  the  pyramid, 

868.  The  number  of  men  employed  in  a  factory  is  3  less 
than  twice  the  number  of  women  employed.  Each  man 
receives  $1.85  and  each  woman  $1.10  i)er  day  and  the 
total  weekly  wage  is  $629.10.  Find  the  numlwr  of  men 
employed  in  the  factory. 

369.  At  an  election  the  successful  candidate  received  f 
of  the  total  number  of  vote's  cast  and  had  a  majority  of '/ 
562  over  his  rival.     If  ^\  of  the  electors  did  not  vote,  how 
many  electors  were  there  in  the  constituency  ? 

870.  A  circle  of  10  in.  radius  is  divided  into  three 
parts  by  two  concentric  circles.  Find  the  radii  of  these 
circles,  so  that  the  three  parts  may  be  of  equal  ana. 

871.  A  telegraph  wire  is  42  km.  long  and  2^  nun.  in 
diameter.     Find  the  volume  in  cubic  decimetres. 

372.  A  merchant  bought  5183  yd.  of  cloth  and  niarked 
it  at  an  advance  of  26%  ;  in  selling  the  first  half  he  gave 
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36*  in.  for  a  yard,  while  in  Hellinn  the  remainder  he  gav.- 
36i  in.  for  a  yard.    If  his  toUil  gain  is  $2594,  find  the  oo»t  /^ 
of  the  cloth  iHjr  yard. 

878.  A  WinniiK-g  nurthant  puirhaiH^  a  bill  of  goodH 
in  PariH  invoiced  ait  757H  fmncs,  and  iwid  an  ad  valorem 
duty  of  Ifiji/.  What  will  it  cost  him  for  a  draft  on 
London  t^)  pay  the  hill  if  Htorlin^  exchange  is  at  9^%  and 
£1=25.26  francs?  Kin»l  also  the  amount  of  the  duty 
expressed  in  dollars  and  cents. 

874.  A  man  s«»l(l  two  farms  for  equal  sums,  gaining 
U-fX  on  the  one  and  losing  14*  ,'  on  the  other.     If  the  total 
-  ^  '      loss  on  the  two  sales  was  $250,  find  th.'  cost  of  each  farm, 
'Vy    ^^and  th*;  percentage  of  loss  on  the  transaction. 
*^  ^  876.  DeU-nnine  the  feast  number  by  which  2211  must 

be  multiplied  to  be  exactly  divisible  by  1139. 

876.  A  dealer  has  1200  hats  for  sale  ;  at  first  he  sells 
BO  as  to  gain  40%,  but  afUr  a  time  he  lets  the  remainder 

^  go  for  what  he  can  get,  and  finds  that  he  loses  10%  on 
these  latU-r  sales.  If  his  toUl  gain  be  25%,  how  -nany 
hats  did  he  sell  below  costi 

877.  The  parallel  sides  of  a  trapezoid  are  78.8  m.  and 
47  m.,  and  the  perpendicular  distance  between  them  is 
36  m.     Find  the  area. 

878.  A  vessel  when  empty  weighs  1.52  kg.,  and  when 
full  of  Avater  weighs  7.4  kg.  Find  the  capacity  of  the 
vessel  in  cubic  decimetres. 

879.  A  man  invested  in  6^  per  cents,  at  108f ,  and  after 
receiving  a  half-yearly  dividend,  sold  out  at  llOf,  broker- 
age iV  in  each  case.  He  found  that  his  capital  had  been 
increased  altogether  by  $325.50.  How  much  did  he 
invest  1 
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380.  A  coal  mcrclmnt  bought  14(K)  t.  of  coal  nt  i?'>.l.',  a 
f^  lou.     He  gold  it  at  an  advance  of  l(;;-%,  and  in  Helling  h«, 
uwd  a  false  snilc.     If  his  total  gain  was  #1886.531  i,  find 
the  weight  of  his  ton. 

881.  A  pornon  annually  incrcju^oa  hi.s  capital  20%,  less 
a  yearly  e.x|»enditure  of  iJoOO.  At  the  eml  of  4  yr.  his 
cai)ital  amounts  to  8lK0ri2.     Find  hi.s  original  cai)il*al. 

382.  An  agent  receives  a  consignnienl  of  silk  and  in 
instructed  to  in\-est  the  proceeds  in  tlour,  after  deducting 
his  two  commissions,  the  rate  k-ing  the  same  in  each  ca-se. 
Tht'  two  conunissions  anK.unt  to  !?340,  and  the  c«mmissi(m 
for  selling  exceeds  that  for  buying  by  ^8.50.  Find  the  rate. 

383.  If  8000  m.  Im;  ecpial  to  5  mi.  and  if  a  cubic  fathom     -f 
of  water  weigh  1:5440  lb.  and  a  cubic  metre  of  water  1000^ 
kg.,  find  the  ratio  of  a  kilogramme  to  a  pound  avoirdujMjis.      ^ 

384.  A  grocer  mixes  28  lb.  of  black  tea  with  36  U).  of  '^^  ^ 
y  an  inferior  (luality  which  cost  20c.  a  pound  less,  and  by    :. " 

selling  the  mixture  at  oSJc.  a  pound  gained  20%.    Find 
the  cost  of  each  kind  of  tea. 

385.  Suppose  a  sovereign  to  be  ^  of  an  inch  in  diameter    ^ 
^      and  iV  of  iin  inch  thick  ;  if  100000  of  them  hv  melte<l  '  ' 

down  and  formed  into  a  cube,  find  the  length  of  the  cuIk'.  "^ 

386.  A  can  do  as  much  work  in  4  hr.  as  Jl  in  6  ;  and  Ji 
in  3^  as  C  in  5.     A  docs  half  a  certain  piec(>  of  work  in  -f 
12  hr.     In  what  time    can  it  be    finished  by  Ji  and  C, 
working  sei)arately  e(jual  times,  and  C  succeeding  jn 

387.  A  cubic  foot  of  brass  is  to  l)e  drawn  into  a  wire  ..\  , 
of  an  inch  in  diameter.     Find  the  length  of  the  wire.      '* 

388.  A  speculator  bought  two  houses,  the  first  co.sting 
2  as  much  as  the  sciund.     In  selling  be  gained  25%  on    Jj 
the  first  and  lost  10%  on  the  second.     If  his  net  gain  was 
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1210,  find  the  net  goin  \)er  cent.  Is  it  nfcewary  to  know 
the  am«tunt  of  the  net  gain  (#210)  in  onler  to  m\ve  this 
prohleni  ? 

880.  If  gold  »HJ  Kniten  (»ut  ho  thin  that  an  ounce  will 
>     form  a  leaf  of  20  wj.  yd.,  find  how  many  of  thene  leaves 
J  ^^'    will  be  required  to  make  a  pile  IJin.  high,  a  cubic  foot  of 
gold  weighing  10  cwt.  95  Ih. 

890.  A  dealer  wUb  at  a  profit  of  :i;H%.    His  purchaser 
^•/    ''fuilH,  paying  7oc.  on  the  dollar.     What  \)eT  cent,  does  the 

7     dealer  gain  or  lose  ? 

891.  A  wine  nienhant  mixes  three  qualities  of  wine  in 
the  proixtrtion  of  ^,  J,  I  with  9.4  litnw  of  hmndy.     If  the  J  ^ 
\>randy  fonned  «3%  of  the  mixture  find  the  number  of  litres 

of  each  wine. 

892.  A  buildirkjf  is  insurwl  for  #100  more  than  |  of  its 
'  *  vnlue  at  3%.     If  destroyed  the  loss  will  l)C  $508.     Find 

7  the  value  of  the  builuuig. 
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898.  A  man  whose  income  is  #3000  pays  an  income-tax 
of  17^  mills  on  the  dollar  on  that  part  of  his  income  which 
is  not  exempt  from  taxation.  If  his  net  income  is  #2963. 25, 
how  much  of  his  income  is  exempt? 

894.  A  certain  percentage  of  #3200,  together  with  the 
percentage  of  #1^500  at  a  rate  2%  liigher,  amounts  to  #405. 
Find  the  percentage  in  each  case. 

896.  The  sides  of  a  triangle  are  68  ft.,  75  ft.  and  77  ft. 
A  straight  line  is  drawn  across  the  triangle  parallel  to  the 
longest  side,  and  dividing  each  of  the  other  sides  into  two 
equal  parts.  Ffnd  the  area  of  the  two  parts  into  which 
the  triangle  is  divided. 

396.  The  sides  of  a  triangle  are  61,  62  and  63  m.  Find 
the  area. 
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897.  Each  side  of  a  rhombus  i>  24  ft  ami  oih 
diagonalM  jiIik*  is  24  ft.     Find  the  nroa. 

898.  What  mmi  a  HamilUw  merchant  pay  for  a  draft 
on  Winnipeg  for  $2600,  exchange  ^%  ? 

899.  A  man  inHun-d  his  h..use  worth  $o551  so  that  in  ' 
case  of  loss  he  would  recovt  -•  the  value  t>f  the  house  and  *^  M''^  '  ' 
the  prrmium  i^id.     If  the  rate  waH  |7,  find  the  amount   ^ 

of  the  premium. 

400.  Three  i^ereoiw.  A,  L,  and  *  ,  an  con.emod  in  a 
cotton  mill.  A  puts  in  s48(M)  for  Xm  ;  /y,  a  num  un- 
known, for  lOmtJ.;  oi..|  r  ^fiOfH*  f.,i  a  time  not  known. 
When  the  aci-ounts  >\.  re  tie. I  J,  /;,  and  C  n>eeived, 
respectively,  $6000,  $7000,  and  .?7S0()  for  8toek  and  profit*'. 
Find  //'sstotk  and  C'«  tinx  . 

401.  A  person  having  to  pay  81085  at  the  end  of  2  yr., 
invested  a  certain  sum  in  3%  <'onsols,  allowing  the  divi-  .^ 
dends  to  accumulate  until  the  payment  of  the  debt,  and  ^' 
also  ail  equal  sum  the  next  year.  Supposing  the  invest- 
ments to  be  made  and  the  debt  to  1m>  paid  when  the  consols 
are  at  73,  what  must  be  the  sum  invested  on  each  occasion 
that  there  may  be  just  sufficient  to  pay  the  debt  at  the 
projier  time? 

402.  A  merchan*  annually  increases  his  capital  by  50% 
of  itself  <xcept  an  exix luliture  of  :?2000  a  year,  and  at  the 
end  of  5  years  finds  he  is  worth  $343;J7.50.  Find  his 
capital  at  first. 

403.  A  room  25  ft.  3  in.   hmg  and  14  ft.  ii  in.  wide  y  ^i •/'• 
has  a  semi-circular  Imw  21  ft.  iu  diameter  thrown  out  on    **'' ' 
one  side.     Find  the  area  of  tht  \v!..»le  room. 

404.  A  B  C  D  is  a  quadrilateral ;  AB  -  28  ft. ,  BC  =  45  ft. 
CD  =  oi  ft.,  DA  =  52  ft.;  the  diagonal  AC  =  53  ft.  Find 
the  area. 
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405.  A  railway  platform  has  two  of  its  opposite  sides 
parallel  and  its  other  two  sides  equal ;  the  parallel  sides  ** 
are  80  ft.  and  96  ft.  respectively,  and  the  equal  sides  are 
12  ft.  each.     Find  the  area. 

406.  Which  is  the  better  investment:  (a)  railway 
shares  at  70  paying  yearly  dividends  of  4%,  brokerage  i%, 
or  (6)  bank  stock  at  140  paying  half  yearly  dividends  of 
4%,  subject  to  an  income-tax  of  17  mills  on  the  dollar? 

V  407.  A  cistern  is  2  m.  long,  3  dcm.  broad,  and  8  cm. 
deep.  What  is  the  quantity  and  weight  of  water  ii  will 
contain  ? 

408.  Three  boats  startled  at  the  same  moment  at  inter- 
^     vals  of  100  yds.  apart ;  in  G  min.  the  third  overtook  the 

second,  and  in  2  min.  more  it  overtook  the  first.     How 
soon  will  the  second  overtake  the  first  1 

409.  What  must  be  the  gross  product  of  an  estate  in 
order  that,  after  paying  a  10%  inc«)n'e  tax,  and  a  rate  of 
12^c.  on  the  dollar  on  the  residue,  tliere  may  remain 
ei612? 

\  410.  The  diameter  of  the  hind-wheel  of  a  carriage  is 
1  ft.  greater  than  that  of  the  fore-whetl,  and  in  a  journey 
of  7  mi.  the  fore-wheel  makes  210  revolutions  more  than 
the  hind-wheel.     Find  the  diameter  of  each  wheel. 

411.  A  railroad  train  travels  for  \  of  the  distance  at  a 
rate  of  30  mi.  an  hour,  the  ni'xt  i  of  the  distance  at  the 
rate  of  35  mi.  an  hour,  and  the  remaining  distance  at  the 
rate  of  40  miles  an  hour.  What  is  the  average  rate  in 
miles  per  hour  ? 

412.  A  contractor  engaged  to  complete  1000  yd.  of 
railway  in  60  da.  an<l  employed  100  m«Mi  working  9  hr.  a 
day,   but  "ttt  the   end  of  30  da.  he  found  only  450  yd. 
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finished.  How  many  additional  men  must  he  hire  in 
order  that  all  working  10  hr.  a  day  may  finish  the  work 
in  the  given  time  t 

418.  The  L.  C.  M.  of  two  numl)ei-s  is  100793  ;  the  H. 
y^  C.  F.  is  17  ;  the  difference  of  the  numbers  is  1224.     Find 
the  numbers. 

414.  A  sent  his  agent  5000  bu.  of  wheat,  which  he 
sold  at  $1.20  a  bushel.  After  deducting  his  commission, 
also  a  commission  for  investing  at  the  mte  of  4%,  he 
purchased  silk  for  A  with  the  remainder.  His  two 
commissions  amounted  to  $500.  At  what  nite  was  the 
first  one  charged  ? 

415.  A  pei-son  bought  an  amount  of  tea  at  the  rate  of 
8  lb.  for  !B5,  and  sold  half  of  it  at  the  rate  of  5  lb.  for  $3  ; 
but  finding  that  he  was  losing  money  he  sold  the  re- 
mainder at  3  lb.  for  .*'2,  and  on  the  whole  transaction 
gained  $\.  Find  the  loss  \)ct  cent,  on  the  first  sale  and 
the  gain  per  cent,  on  the  second, 

^    416.  A  ladder  100  ft.  long  stands  in  a  vertical  position 
^    against  a  tower.     How  much  will  the  top  of  the  ladder  be 
lowered   by  drawing  out  its  foot  10  ft.  m  a  liorizontal 
l)lane? 

417.  A  person  who  holds  $20000  stock  in  the  Bank  of 
Montreal  at  185,  paying  10%  dividends,  sells  out  and 
invests  the  proceeds  m  a  6%  stock  at  99,  Find  the  change 
in  his  income, 

418.  A  room  is  20  ft.  long,  16  ft.  wide,  and  12  ft.  high, 
and  has  openings  94  sq.  ft,  in  area.  It  takes  as  much 
plastering  as  another  room  which  is  as  long  as  it  is  broad, 
10  ft.  high,  with  openings  70j  s<j.  ft.  in  area.  Find  the 
length  of  the  second  room. 
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419.  Find  the  amount  .accumulated  at  the  end  of  3  yr. 
by  a  person  Avho  invests  $5000  now  and  does  the  same  at 
the  end  of  each  succeeding  year,  at  8%  per  annum,  interest 
compounded  yearly, 

420.  A  person  l)ought  a  lot  of  land  for  $10000.  He 
sold  I  of  it  at  a  gain  of  50%,  |  of  it  at  $40  an  acre,  and  the 
remainder  at  a  loss  of  40%.  He  gained  45%  on  the  whole. 
Find  the  numl)er  of  acres  in  the  lot. 

42 1 .  If  $300  be  laid  out  at  simple  interest  for  a  certain 
number  of  years  it  will  amount  to  $360.  If  the  same  be 
allowed  to  remain  2  yr.  longer  and  at  a  rate  of  interest 
1%  higher,  it  will  amount  to  $405.  Find  the  rate  and  the 
numlx'r  of  years. 

422.  A  person  pays  $292.50  on  August  10th  for  $300 
due  3  mo.  hence.  What  rate  of  interest  does  he  receive  ? 
What  rate  of  discount  does  he  charge  ? 

423.  A  merchant  bought  200  yd.  of  cloth  at  $1.40  per 
yard,  payable  in  4  mo.,  auv!  sold  it  2  mo.  afterwards  at 
$1.00  per  yard,  i)ayahle  in  8  mo.  To  pay  the  purchase 
price  he  borrowed  for  tlie  necessary  time  at  the  rate  of 
8%  jx'r  annum.  Find  the  gain  or  loss  per  cent,  on  the 
transaction. 

424.  A  man  secures  n  net  income  of  $2509  from  a  fixed 
salary  and  the  rent  of  a  house.  On  the  house,  which  rents 
for  $40  [)er  month,  there  is  a  mortgage  of  $1500  at  8%  per 
annum  ;  $3000  insurance  at  1J%  premium ;  taxes,  at  the 
rate  of  22  mills  on  the  dollar,  on  an  assessment  of  $4000, 
and  on  his  salary  a  tax  of  10  mills  on  the  dollar,  with 
$500  exempt.     What  is  his  salary? 

425.  Twe  ty  years  ago  a  man  insured  his  life  for  $4000, 
p.aying  an  annu.al  jireniium  of  2%.  during  the  fii-st  ten 
years  money  could  have  been  invested  at  6%  and  at  8% 


Miscellaneous  Problems 


359 


during  tl  next  ten  years.  If  he  should  die  now,  which 
would  have  been  the  more  profitable  investment  for  his 
family  1 

426.  A  marksman,  shooting  at  a  target  at  a  distance  of 
800  yd.,  hears  the  bullet  strike  the  targt-t  4j,|  sec.  nftor  he 
fired.  A  spectator,  ecjually  distant  from  the  target  and  w 
the  marksman,  hears  the  bullet  strike  2^  sec.  after  he 
heard  the  report  of  the  gun.  Find  the  velocity  of  the 
bullet  and  of  sound. 

427.  The  paid-up  cai)ital  of  a  certain  company  is 
^250(XX),  and  in  addition  it  has  borrowed,  at  3i%  per 
annum,  f  100000.  Its  gross  receipts  f(»r  the  year  are 
S40000.  Of  this  sum  422%  is  paid  for  working  expenses 
and  $5000  is  placed  to  the  credit  of  the  reserve  fund. 
What  dividend  can  be  declared  1 

428.  A  merchant  marks  his  goods  at  .an  advance  of  33  *  % 
on  cost.  After  selling  j  of  them  he  discovers  that  a  (|uantity 
of  the  goods  are  unsaleable.  He  then  marks  the  remainder 
at  an  advance  of  7^%  on  the  marked  ))rice  and  altogether 
gains  20%  on  cost.    What  part  of  the  gc m  kIs  was  unsaleable  ? 

429.  A  merchant's  sales  for  1  da.  totalled  $450.  Of  this 
amount  $330  represenu-d  jlj-hmIs  sold  so  as  to  gain  37^%. 
What  did  he  gain  or  lose  on  the  reiiiainder  of  the  sales, 
if  Iiis  profit  for  the  entire  U  i\'r;  business  wa:;  $75? 

430.  A  salesman  s  sjilary  i '  increase  1  25%  each  year. 
He  spends  each  year  jj  of  his-  salary,  and  at  the  close  of 
the  year  invests  the  balance  in  a  business  which  p.ay8  6% 
per  annum.  At  the  Iwginning  of  th(  fourth  year  he  has 
$795.50  in  this  business.     What  was  Ihs  initial  salary  1 

481.  An  agent  sold  wheat  at  a  h)M  or  12^%,  If  it  had 
cost  12c.  a  bush'.'!  }p.««,  he  would  bnvo  gained  5%  on  the 
sale.     Find  the  cost  of  the  wheat  v*'"*  bushel 
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432.  A  speculator  borrows  a  sum  of  money  at  5%  per 
annum,  and  immediately  invests  it  in  7%  stock  at  120. 

f  At  the  end  of  a  year  he  sells  his  stock  at  11.9  aft(»r  receiving 
his  dividend,  on  which  he  paid  an  income-tax  of  20  mills. 
His  net  loss  is  %1.     What  sum  did  he  borrow  ? 

433.  A^  B,  and  C  enter  into  a  partnership.  A  invests 
a  certain  sum  for  8  mo.  ;  B  ^160  for  a  certain  time,  and 
C  83220  for  16  mo.  A  receives  $2354  as  his  share  of  the 
stock  and  profits ;  B  $4784  ;  and  G  $3864.  Find  A's 
stock  and  JB's  time. 

434.  The  price  of  diamonds  per  carat  varies  as  the 
square  of  their  Aveights.  A  diamond  of  5  carats  being 
worth  $950,  what  is  the  value  of  a  diamond  of  1  carat  t  of 
6  carats'? 

435.  Three  men,  A,  H,  and  C,  start  at  the  same 
moment  in  the  same  direction,  B  ^  of  a  mile  ahead  of  A, 
and  C  ^  of  a  mile  in  advance  of  Ji.  In  40  min.  A  over- 
takes C  and  10  min.  later  overtakes  B.  How  long  did  it 
take  B  to  overtake  C  1 

436.  A  man  purchased  a  house  and  lot  for  $2900.  After 
a  time  he  finds  them  to  be  worth  $3000,  the  value  of  the 

r  house  having  deereased  12i%  and  that  of  the  lot  increased 
80%.  He  now  insures  the  hou.se  at  |%  on  i  of  its  value. 
Find  the  premium  paid. 

437.  A  man  insured  a  building  for  f  of  its  value,  paying 
an  annual  premium  of  1J%.  Four  years  later  the  building 
was  totally  destroyed  by  fire,  the  net  loss  to  the  owner 

r  being  $4300.     Find  the  value  of  the  building  and  the  net 
'li  loss  to  the  insurance  company. 

438.  I  invested  in  the  5  per  cents,  at  109f  and  after 
receiving  5  dividends,  sold  out  at  1 11^,  paying  }%  broker- 
age in  each  cavse.     The  net  result  of  the  whole  transaction 
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was  an  increase  of  fll44  in  my  capital.    How  much  stock 
did  I  hold  in  the  5  per  cents,  t 

439.  Seventy-four  hundred  dollars  was  invested  partly 

in  6%  stock  at  108  and  the  balance  in  the  5  per  cents,  at  ^^ 
95.     The  incomes  from  the  investments  being  equal,  find    ^ 
the  total  amount. 

440.  A  man  sold  two  farms  for  equal  amounts,  gaining 
on  one  14f  %  and  losing  on  the  other  8J%.  The  total  gain 
was  $300,  Find  the  cost  of  each,  and  the  percentage  of 
gain  on  the  combined  sale. 

441.  A  starts  from  Portage  la  Prairie  to  Brandon  at  the 
rate  of  3|  mi.  per  hour  ;  1  hr.  20  min.  later  Ji  sets  out  on  * 
the  same  journey.     He  overtakes  ^  in  4  hr.,  and  reaches 
Brandon  4  hr.  l)efore  A.     Find  the  distance  from  Portage 
la  Prairie  to  Brandon. 

442.  I  invest  a  certain  sum  in  the  6|  per  cents,   at  « 
114|^,  and  an  e(iual  amount  in  the  2J  per  cents,  at  44J.    V 
The  difference  in  income  from  these  two  investments  is  * 
$40.     Find  the  amount  invested  in  each. 

443.  A  men  hant's  intended  selling  price  for  coal  oil  is 
25%  in  advance  of  cost ;  but  he  discovers  that  his  gallon  " 
measure  is  ^  pt.  too  small.     He  then  throws  off  5%  from 
his  intended  selling  price.     Find  his  actual  gain  per  cent. 

444.  A  farmer  stores  14500  bu.  of  wheat  valued  "at 
65c.  per  bushel,  storage  charges  being  ^c.  per  bushel  and 
other  expenses  amounting  to  $18.50.  Find  the  amount 
of  insurance  at  |%  he  must  place  on  the  wheat  so  that  in 
case  of  total  destruction  he  may  incur  no  loss. 

445.  A  clock,  set  at  correct  time  at  noon  on  a  certain 
day,  indicates  4  min.  past  11  at  11  p.m.  of  the  same  day. 
What  is  tb.e  correct  time  when  it  indieatr.s  9.12  p.m.  on 
the  following  day! 
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446.  Four  men,  A,  B,  C,  and  D,  engage  to  fulfil  a 
contract  They  work  respectively  7,  8,  9  and  10  hr.  per 
day  and  thus  do  equal  amounts  of  work  daily.  After  4^ 
da.  each  of  them  works  1  hr.  longer  each  day,  and  they 
finish  8  da.  later.  They  receive  altogether  ^169.57.  What 
are  the  respective  rates  per  hour  at  which  each  should  be 
paid? 

447.  It  being  given  that  water  expands  10%  in  freezing 
and  that  the  weight  of  a  cubic  foot  of  water  is  62.5  lb., 
find  the  weight  of  a  block  of  ice  in  the  form  of  a  cylinder 
3  yd.  high  and  7  ft.  in  diameter. 

448.  Out  of  a  cubical  block  of  brass,  2  ft.  to  a  side, 
the  largest  possible  solid  cylinder  is  cut.  The  remainder 
is  then  hammered  into  the  form  of  a  circular  sheet  ^  of  an 
inch  in  uniform  thickness.    Find  the  diameter  of  this  sheet. 

449.  A  grain  merchant  buys  wheat  and  sells  it  at  an 
advance  of  28|%  ovi  cost.  He  afterwards  mixes  with  it 
J  of  its  weight  of  a  lower  grade  of  wheat  which  costs  f  as 
much  per  bushel.  If  he  makes  no  change  in  the  selling 
price,  what  per  cent,  does  he  now  gain? 

450.  Find  the  weight  of  a  piece  of  pipe  64  ft.  long, 
!the  diameter  of  the  bore  being  I  in.  and  the  thickness  of 

the  material  -^^  of  an  inch,  assuming  that  the  material 
is.  11.52  times  as  heavy  as  water,  which  weighs  1000  oz. 
per  cubic  foot. 

451.  A  man  takes  3300  steps  in  walking  from  one 
comer  to  the  opposite  one  of  a  rectangular  field  whcise 

'  length  is  twice  its  breadth.     Find  the  number  of  acres  in 
the  field  if  3  of  the  steps  taken  are  equal  to  2  yd, 

452.  Each  side  of  a  rhombus  is  13  ft.  long  and  one  of 
the  diagonals  is  24  ft.  in  kn<;;th.  Find  the  ami  ami  the 
shortest  distance  between  two  opjwwite  sides. 
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458.  Water  flows  at  the  rate  of  6  mi.  per  hour  through 
a  hexagonal  pipe,  1  inch  to  a  side  into  a  cylindrical  well, 

14  ft.  in  diameter.     In  what  time  will  the  surface  of  the 
water  in  the  well  be  raised  5  ft.? 

464.  A  speculator  had  a  certain  sum  invested  in  stock 
at  116 J  which  paid  3^%  annually,  and  an  equal  sum  in 
another  stock  at  97f  paying  4%  annually.  After  paying 
an  income-tax  of  15  mills  on  the  dollar  "his  net  income 
was  $163.51.  He  then  sells  both  stocks  and  invests  the 
proceeds  and  net  income  in  a  stock  at  158  which  pays 
annual  dividends  of  10%.  His  income  is  now  subject  to 
a  tax  of  20  mills  on  the  dollar.  Find  his  net  income 
from  the  latter  investment.  Brokerage  is  ^%  for  investing 
in  each  of  the  original  stocks. 

455.  A  commission  agent  charges  1%  more  for  buying 
than  for  selling.  He  sold  a  consignment  for  $10400, 
deducted  $700  as  total  commission,  and  invested  the 
remainder.  Find  the  respective  rates  of  commission  for 
selling  and  bujing. 

456.  The  difference  l)etwecn  the  interest  at  8%  per 
unnum  added  yearly  and  that  added  half  yearly  for  2  yr. 
is  $345. 85f.     Find  the  prinoiiml. 

457.  I  have  to  be  at  a  certain  place  at  a  certain  time. 
If  I  walk  at  the  rate  of  5  mi.  per  hour  I  shall  be  then 

15  min.  too  early  ;  if  at  the  rate  of  8  mi.  i)er  hour  I  shall 
be  25  min.  late.     At  what  rate  should  I  go  ? 
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APPENDIX 
MEASURES 

STCRLINO  MONEY 

4  farthings  (q.)     .     •     •     =  I  penny,  or  Id. 
12  pence =  >  Bh>»'ng.  or  Is. 

20  8hilling8 =  1  pound,  or  £1. 

21  rfiimngs =1  guinea. 

CANADIAN  MONEY 

100  cents  (c.) =  1  dollar,  or  »1. 

Ten  miUt  make  one  cent.     The  mill  is  not  coined. 

TABLE  OF  CANADIAN  AND  UNITED  STATES  COINS 

CANADIAN   COIN-3  UN"ED  STATES  COINS 

Gold  ^'^'^ 

British  Sovereign,  worth  $4.86i  Double  Eagle,  or     .      . 

British  Half-sovereign.  Eagle,  or      .      .      .      . 

Half  Eagle,  or  .      .      . 

Three-Dollar  Piece. 

Quarter  Eagle,  or    . 

Silver  ■       ^•'**'* 

Dollar. 

50-cent  piece,  answers  to      .     .     •      Half  Dollar 
25-cent  piece,  answers  to      .     .     •      Quarter  Dollar. 
10-cent  piece,  answers  to      .     .     •      Dime. 

Nickel 
6  cent  piece,  answers  to      .     .     •      6-cent  piece. 

3-cent  piece. 

Bmnz*  ^'^»=* 

1  cent 1  «=«"^ 

Mill,  not  coined Mill,  not  corned. 
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The  English  gold  coinage  consists  of  f]^  pure  metal  and  of 
•^  alloy. 

The  gold  and  silver  coinage  of  the  United  States  consists  of 
/b  pure  metal  and  ^V  alloy. 

The  silver  coin  in  Canada  and  Great  Britain  is  f  ^  imre  metal 
and  Tu  copiK-T. 

Gold  and  silver  thus  alloyed  are  called  ttandard.  The  gold  or 
silver  before  it  is  coined  i.s  called  Indlunt. 

Tl)e  term  carat  is  employed  to  denote  the  finene-ss  of  gold. 
Perfectly  pure  gold  is  said  to  Ije  24  carat.s  fine  ;  a  mixture  of 
eighteen  parts  pure  gold  and  six  parts  of  some  other  metal,  is 
said  to  be  18  carats  fine.     This  latter  is  termcfl  jewellers'  gold. 

The  copper  coins  in  use  in  Great  Britain  are  the  Farthing,  the 
Halfi)enny,  and  the  Penny. 

The  silver  c  >iiis  in  use  are  the  Crown  (5«.),  the  Half-crown 
(2».  (id.),  the  Florin  (2«.),  the  Shilling,  the  SixiKjnce,  the  Four- 
penny  piece  (or  Groat),  and  the  Threepenny  piece. 
*  The  gold  coins  in  use  are  the  Sovereign  or  Pound,  and  the 
Half-sovereign.  The  Guinea  (21/«.)  and  the  Half-guinea  (10«.  Qd.) 
are  not  in  use,  but  reference  is  frequently  made  to  them. 

TIME 

60  seconds  (sec. )     ...  =1  minute  (min.) 

GO  minutes =:  1  hour(hr.) 

24  hours =1  day  (da.) 

7  days =1  week  (wk.) 

365  daj's =1  common  year. 

366  days =1  leap  year. 

In  rough  calculations  a  year  is  taken  to  consist  fff  36.5  days. 

In  rough  calculations  a  morfth  is  taken  to  consist  of  30  days. 

A  Lunar  Month,  or  the  time  between  two  new  moons,  is  rather 
more  than  29  i  days. 

The  12  months  into  which  we  divide  the  year  are  called 
Calendar  Months  :  they  are  of  variable  length,  for  7  of  them 
ci?nt,ain  31  day«,  4  contain  30  days,  and  Februarj^  has  28  days 
(and  in  Leap-year  29). 
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The  names  <»f  the  4  months  which  have  r,fy  days  are  given  in 

febe  old  verso  :  — 

Thirty  duy«  have  Septeirl«r, 
April,  June  And  November. 

To  find  whether  a  particular  year  is  a  Leap-year,  we  divido 
the  numlier  of  the  year  by  4  ;  if  no  reinaiiulfr  be  left,  the  year 
is  Leap-year,  but  to  correct  an  error  in  our  present  Calendar,  the 
eenturiei  which  are  not  exactly  divisible  by  400,  as  1900,  2100 
...  are  to  be  taken  as  common  years,  and  not  as  leap-yean. 

LCNaTH 

12  inrho8(in.)    ....  =1  foot  (ft.) 

8  feet =1  yard  (yd.) 

ai  yards =lpole(ix>.) 

40  polcM =1  furlong  (fur.) 

8  furlongs =1  mile  (mi.) 

Smiles =1  leagfue  (lea.) 

1  rai.  =  320  po.  =  1760  yds.  =  6280  ft.  =  80  chains. 

A  hand,  used  in  measuring  horses  =  4  in. 

A  knot,  used  in  navigation  =  6086  ft. 

A  fathom,  used  in  measuring  depth  at  sea  =  6  ft 

SURFACC 

144  square  imshes  (sq.  in.)       =  1  square  foot  (sq.  ft.) 

9  square  feet    ....      =  1  square  yard  (sq.  yd. ) 
30J  square  yards       .     .     .      =  1  square  pole  (sq.  pa ) 

40  square  poles       .     .     •      =lrood(ro.) 
4  roods =1  acre(ac.) 

1  ac.  =  l60  sq.  po.  =  4840  sq.  yd.  =  10  sq.  chains. 
Land  surveyors  make  u.so  of  a  Chain  22  yards  in  length, 
divided  into  100  equal  parts,  called  Links. 

VOLUME 

17-28  cubic  inches  (cu.  in.)    .    =1  cubic  foot  (cu.  ft.) 

27  cubic  feet =1  cubic  yard  (cu.  yd.) 

A  cord  is  equal  to  a  pile  8  ft.  long,  4  ft.  wide,  a-  1  ft.  high. 
Firewood  and  rough  stfme  are  measured  by  the  corid. 
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CAPiiCITV 

*2pinta(pt.)      ....     =rlquaH(qt.) 

*q««rt« =1  gallon  (galL) 

2ganoD8 =lpeck(pk.) 

*  l>«-ck8 =1  buRhel  (bu.) 

8  bushels =1  quarter  (qr. ) 

A  cubic  f«K)t  of  water  weigh.-»  1000  ounces,  or  62^  pounds,  and 
contains  6^  gallons.    Hence,  a  gallon  of  water  weighs  10  pounds. 

TROY  WEIGHT 

24  grains  (gr.)    ....     =  1  pennyweight  (dwt 
20  iienny weights     .     .     .      =1  ounce  (oz.) 

12  ounces =1  pound  (lb.) 

Chiefly  used  in  weighing  the  precious  metals 

480  grains  =  1  oz.  Troy  ;  5760  grains  =  1  lb.  Troy. 

AVOIRDUPOIS  WEIGHT 

16  ounces  (oz. )    .     .     .     =1  pound  (lb.) 

100  pounds =1  cental  or  hundredweight  (cwt.) 

20  hundredweight   .     .      =1  ton  (t.) 
14  pounds =1  stone. 

The  pound  Avoirdupois  contains  7000  grains. 
The  itound  Troy  contains  r)760  grains. 

In  Great  Britain  112  lb.  make  1  cwt. 

APOTHECARIES'  WEIGHT 

I.    MKASinra  OF   WKtdUT 

4.174  giaiiis     .     .      =1  ounce. 
16  ounces  ...      =1  pound. 

The  grain  is  the  same  as  the  grain  Troy. 

The  ounce  is  the  same  as  the  ounce  Avoirdupois. 

This  is  the  table  given  in  the  British  Pharmacopojia. 

The  Avoirdupois  ounce  and  pound  are  taken  in  preference  to 
the  ounce  and  pound  Troy  of  the  old  table,  bjcause  the  former 
are  used  by  wholesale  dealers  in  drugs  and  medicines.  In  pre- 
scribing, many  phy.siciaus  still  employ  the  scruple  (  S  )  of  20  grains, 
and  the  dram  (3)  of  60  grains. 
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II.    MBASrKES  or  CArACITT 

60  miniiiM =1  fluid  dram,  written  fl.  dr. 

8  fluid  drama    ....  =1  fluid  ounce,      "    fl.  oz. 

20  fluid  ounces   .     .     .     .  =  1  pint,  "    O.        * 

8  pints =1  guUon,  "     C. 

Nora. — O  is  a  contraction  of   Octnmi*  or  tiyht,  and  C-  for 
Ctmffiiu,  a  Roman  liquid  ineuHuru. 

The  relation  of  the  nicHMureH  of  cH|)iicity  to  thime  of  weight  in 
these  tabid)  is  given  by  the  definition  that 

1  Minim  is  the  niea-siirc  of  .91  Clniin  of  Water. 
The  connection  may  be  better  rcniuniltercd  by  the  old  rhyme  :  — 
A  Pint  of  Wiiter 
Woigh.s  u  Pound  and  u  Quarter. 

ANOLC8 

60  seconds  (")  =  1  minute  ('). 

60  minutes  =  1  degree  ("). 

30  degrees  =lSign(S.) 

12  sigim  =1  circumference  (C.) 

A  degree  of  the  circumference  of  the  earth  at  the  equator 
contains  60  geographical  miles,  or  69.16  statute  miles. 


MISCELLANEOUS  UNITS 

12  units  or  things  make  1  dozen. 


12  dozen 
12  gross 
20  units 
24  slieets 
20  quires 


1  gross. 
1  great  gross. 
1  score. 
1  (|iiire. 
1  ream. 


Certain  articles  are  sold  not  by  measure,  but  by  weight.     The 
following  table  gives  the  weight  of  a  bushel  of  a  uuuiWr  of  these : — 

Oats,  34  lbs. 

Barley,  48  Uw. 

Ruokwheat,  48  lbs. 
Timothy  Seed,  48  lbs. 
Onions,  60  lbs. 


Flax  Seed, 

56  1b8. 

Peas, 

60  lbs. 

Fine  Salt, 

56  lbs. 

Clover  Seed, 

60  lbs. 

Indian  Corn, 

.56  lbs. 

Wheat, 

60  lbs. 

Rye, 

56  lbs. 

PotAtoos, 

60  lbs. 

Beans, 

00  lbs. 

Turnips, 

60  lbs. 

i 


